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ABSTRACT

Under the Pacific Northwest Electric Power Planning and Conservation Act of
1980, and the subsequent Northwest Power Planning Council’s Columbia River
Basin Fish and Wildlife Program, a vildlife habitat impact assessment and
identification of mitigation objectives have been developed for the U.S. Army
Corps of Engineers’ Chief Joseph Dam Project in north-central Washington.
This study will form the basis for future mitigation planning and
implementation.

The Habitat Evaluation Procedure (HEP) was used to evaluate wildlife habitat
surrounding the Chief Joseph Dam Project lands to compare pre- and post-
construction and current conditions. As a result of the original construction
and operation of Chief Joseph Dam 8822 acres of terrestrial and riverine
wildlife habitat were inundated or impacted. Twelve wildlife habitat types
were identified for evaluation and mapped. Eleven wildlife indicator species
were selected and evaluated to reflect wildlife habitat impacts. The net
impacts are expressed in Habitat Units (HU’s). For a given species, one HU is
equivalent to one acre of optimum habitat.

The inundation of 8022 acres of wildlife habitat from the original
construction of the Chief Joseph Dam Project, prior to the lo-foot pool rise,
resulted in estimated losses of 907 HU’s of mink habitat, 2050 HU's of sharp-
tailed grouse habitat, 965 HU's of sage grouse habitat, 1233 HU's of spotted
sandpiper habitat, 234 HU's of ring-necked pheasant habitat, 277 HU's of
Lewis ' woodpecker habitat, 214 HU's of Canada goose habitat, 384 HU's of
bobcat habitat, 57 HU's of yellow warbler habitat, and 1695 HU's of mule deer
habitat. In contrast, the evaluation estimated 1440 HU's of lesser scaup
winter feeding habitat were gained with the creation of Rufus Woods Lake.

In addition to the area inundated, 800 acres of terrestrial and riverine
wildlife habitat were impacted by the original construction and operation of
the Chief Joseph Dam Project. These areas included the construction sites,
borrow pits, roads, spoil piles and equipment staging areas. These areas were
evaluated so that associated construction impacts could be considered for
mitigation under the Northwest Power Act along with the flooded areas.
Through the Habitat Evaluation Procedure the following losses from
construction were estimated: 14 HU's of mink habitat, 240 HU's of sharp-
tailed grouse habitat, 214 HU's of sage grouse habitat, 22 HU's of spotted
sandpiper habitat, 16 HU's of bobcat habitat, 10 HU's of Lewis’ woodpecker
habitat, four HU's of ring-necked pheasant habitat, one HU of yellow warbler
habitat and 296 HU's of mule deer habitat. One HU of Canada goose habitat was
gained through the creation of the four acre island known as the “Buttonhook”.

Prioritized wildlife mitigation objective lists for tribal and non-tribal
interests were developed to address these combined impacts to wildlife
habitat.
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INTRODUCTION

This report presents an assessment of wildlife habitat impacts from original
construction and operation of the U.S. Army Corps of Engineers’ Chief Joseph
Dam Project . The study objectives included: 1) identification of pre-
construction, pre-project expansion, and current status of wildlife species in
the study area; 2) estimation of the net effects on wildlife resulting from
the original project development and current hydro operations; 3) development
of prioritized protection, mitigation, and enhancement objectives for target
wildlife species; 4) coordination of project activities with participating
agencies; and 5) preparation Of monthly progress reports, study draft and
final reports. The study was funded by the Bonneville Power Administration
under authority of Measure 1004 (b) (2) and (3) of the Columbia River Basin
Fish and Wildlife Program adopted by the Northwest Power Planning Council
pursuant to Section 4 (h) of the Northwest Electric Power Planning and
Conservation Act of 1980.

This loss assessment focused only on impacts caused by the original
construction and operation of Chief Joseph Dam and did not consider net
impacts associated with the 1981 lo-foot pool rise. This study did not
examine the net effects of agricultural or irrigation programs in the vicinity
of Rufus Woods Lake. While an examination of the current net effects of local
agricultural practices on wildlife was beyond the scope of this study, an
evaluation of this extent would be based upon an ecosystem approach and
consider all habitat types and native wildlife originally present. Although
some species such as mule deer may have benefited from increased agricultural
programs, other species such as sharp-tailed grouse and sage grouse have been
significantly impacted by the conversion of shrub-steppe habitats.

Members of the Grand Coulee/Chief Joseph Wildlife Mitigation Steering
Committee; Chief Joseph Wildlife Mitigation Technical Work Group; and state,
federal and tribal agencies worked cooperatively to accomplish study
objectives. These agencies included the Washington Department of Wildlife
(WDW), Colville Confederated Tribes (CCT), U.S. Fish and Wildlife Service
(USFWS), U.S. Army Corps of Engineers (COE), Bureau of Land Management (BLM),
Upper Columbia River Counties, Northwest Power Planning Council (NPPC), and
Bonneville Power Administration (BPA). Approximately 12 meetings and 25 on-
site field trips were conducted by these agencies (from February 1991 to
January 1992) to develop the impact assessment.

The Pacific Northwest Utilities Conference Committee was invited to be a
member of the Technical Work Group, but chose not to participate.

The study was jointly directed by WDW and CCT. Wldlife 1osses were
considered to be generally proportional relative to these jurisdictions. The
state and tribe developed separate wildlife mtigation objectives to address
respective wldlife needs. The USFWS assisted with technical implementation
of the HEP, assessment of effects to wildlife, and development of prioritized
mitigation objectives.



The Chief Joseph Wildlife Mitigation Technical Work Group provided technical
review of the study, recommendations to the WDW and CCT, and provided primary
assistance with REP fieldwork. The Grand Coulee/Chief Joseph Wildlife
Mitigation Steering Committee acted as an avenue for local public review and
input on study design and draft results. Membership of the work groups can be
found in Appendix A.

Three public hearings were utilized during the course of the study. The first
dealt with the study scope and objectives. The second focused on preliminary
wildlife habitat loss estimates and the initial development of general
mitigation objectives. The last public meeting reviewed draft study findings
and mitigation objectives. A summary of public outreach and involvement
efforts regarding this study can be found in Appendix B.

Approximately 700 draft study reports were distributed for written comment. A
formal "response to comments" received in writing and verbally at public
hearings is included in Appendix F.

WILDLIFE MITIGATION PROCESS UNDER THE POWER ACT

When Washington attained statehood over 100 years ago, the Columbia River
flowed freely and provided important habitat for fish and wildlife resources.
Salmon congregated each year at places like Kettle Falls (Chance, 1986) and
the mouth of the Nespelem River.

Deer, furbearers, upland game birds, waterfowl and song birds used the edges
of the river for food and cover. The riparian zone of the Columbia was an
oasis in the arid eastern Washington landscape.

In the 19309, the federal government began a series of hydroelectric projects
that changed the face of Washington's Columbia River Basin and eventually
flooded as much as 100,000 acres of the limited riparian and flood plain
habitat available to wildlife in these areas. These projects, while
contributing to the prosperity of the Pacific Northwest as a whole,
significantly contributed to the decline of wildlife habitat in the Columbia
Basin.

Complex wildlife habitats were converted to sterile shorelines of limited
wildlife use. Fluctuating water levels prevented the re-establishment of
riparian plant communities needed to provide essential wildlife habitat.

Until Congress passed the Pacific Northwest Electric Power Planning and
Conservation Act (1980) creating the NPPC, there was little hope that wildlife
restoration would take place to address losses associated with some of the
federal hydroelectric dams in this state.

The Northwest Power Act required the NPPC to develop a program and the BPA to
fund this program to "protect, mitigate, and enhance fish and wildlife
affected by the development and operation of hydropower projects on the
Columbia River and its tributaries" (USFWS, et al., 1981). To implement



this mandate, the NPPC established in its 1982 Fish and Wildlife Program a
planning process to address the impacts of hydropower development and
operation on wildlife in the Columbia Basin. The Fish and Wildlife Program
was modified in 1989 when the NPPC developed the current Wildlife Rule,
defining the process of determining federal hydropower impacts to wildlife
habitat and the development of general wildlife mitigation objectives.

The Chief Joseph facility is one of the last hydroelectric projects to be
studied in this process to date. No mitigation actions have occurred to
address the impacts from the original construction and operation of Chief
Joseph Dam.

The following outline provides an overview of the planning and implementation
process. This Chief Joseph Dam impact assessment completes steps two and
three of this process.

1. A Review and Analysis of the Status of Wildlife Planning and Mitigation.
This was completed for all federal dam projects in 1984.

2. Development of Wildlife Habitat Loss Statements. Both positive and
negative effects on wildlife habitat from the construction and operation

of hydroelectric facilities are measured and quantified. These are normally
developed on a project-by-project basis.

3. Development of Wildlife Mitigation Objectives. Generic wildlife mitiga-
tion objectives are developed identifying and prioritizing the species and
habitats that should be addressed.

4. Program Amendments by NPPC. The NPPC considers, accepts or amends the
wildlife loss statements and mitigation objectives. NPPC action is required
prior to BPA implementing mitigation projects.

5. NPPC Establishment of Sub-basin Wildlife Mitigation Goals. The NPPC
determines mitigation priorities within three Columbia River subbasins: Upper
Columbia, Lower Columbia and Snake River. These priorities are based in part
upon mitigation objectives developed during loss assessment studies for
individual federal dams. NPPC has established an interim goal to address
approximately 35 percent of the identified losses within the Columbia River
Basin over a lo-year period.

6. BPA Implementation. Mitigation planning of specific on-the-ground actions
will not take place until wildlife habitat losses have been accepted by NPPC.
Mitigation actions require NPPC approval.

STATUS OF WILDLIFE IN STUDY AREA

Historically, native American Indians of the region used the natural resources
in a subsistence lifestyle and later traded with early trappers (Dryden,
1949). Salmon were the mainstay of the Indian diet and along with other
wildlife species contributed to most of their food, clothing, shelter and



tools (Ruby and Brown, 1981). Fish formed a critical component of the
wildlife food web prior to construction of Chief Joseph Dam. Various plant
species that grew in and along the river were also utilized for food,
medicinal and various other uses. Today the members of the CCT still utilize
some of these remaining natural resources in a subsistence manner and as a
part of their cultural and religious heritage (Judd, 1991).

To the early pioneers who settled and developed the region, wildlife was a
source of food or a competitor for the natural resources available. Settlers
depended on these resources to make a living and to build for the future
(Cannon, 1987).

Lorraine (1924) provided an early description of the Columbia River between
what is now Chief Joseph Dam and Grand Coulee Dam. He observed 14 sets of
rapids, five ferry crossings, several post office sites and old hotels.

The economics of the area was based on farming, ranching and commerce. While
the Columbia River dams were being built, the area prospered through the
influx of new residents (Downs, 1986). Currently wildlife recreation provides
significant economic benefits at both the state and local community levels.

The majority of landowners who have lived in the area all their lives were
interviewed to help gather historical insight to the pre-project status of
wildlife species. According to the landowners the area supported diverse
wildlife (unpublished report, 1977). Sage grouse numbered in the hundreds,
and sharp-tailed grouse numbered into the thousands (Hanford, 1991; and Weber,
1991). Grey partridge, beaver, muskrat, cottontail and jackrabbits, coyote,
bobcat, Chinese ring-necked pheasant, waterfowl, nongame birds, black bear,
cougar, rattlesnakes, and various raptors were numerous (Cannon, 1991;
Hanford, 1991; E. and N. Palmanteer, 1991; Thalheimer, 1991; Thoren, 1991;
Trefry, 1991; Troutman, 1991; Weber, 1991; and Wells, 1991). The region also
provided winter habitat for mule deer and occasionally white-tailed deer
(Hammond, 1991; and Thompson, 1991). Other species found in the project area
included dove, chukar, quail, forest grouse, furbearers, burrowing owl, and
various non-game species (Oliver and Barnett, 1966; Tabor, et al., 1980;
Troutman, 1991; and Friesz, 1991).

Many of the area residents believe waterfowl numbers have increased as a
result of the stability of the reservoir (Hanford, 1991; Short, 1991;
Troutman, 1991; and Weber, 1991). In addition, mule deer and coyote numbers
appeared to have increased in part from changes in agricultural practices
(Benson, 1991; Hanford, 1991; Hemmer, 1991; McClure, 1991; and Weber, 1991).
Other wildlife numbers tended to be much lower for a variety of reasons
(Friesz, 1991; Weber, 1991; and Troutman, 1991).

Lists of the faunal and floral species in the study area, pre-construction and
current, their abundance and season of occurrence can be found in Appendix C.
For additional references on plant and wildlife species occurrence in the
study area please refer to Payne, et al. (1975); COE (1976, 1980a and 1980b);
Foster, et al. (1982); Carson (1985); Sullivan (1986); and Griffith (1988).

-4 -



PROBLEMS FACING WILDLIFE IN WASHINGTON

Wildlife in north-central Washington face critical problems similar to those
in the rest of the state--loss of native habitat. Each year in Washington
over 30,000 acres of habitat are converted to uses inconsistent with wildlife.
Peregrine falcons are federally endangered, and bald eagles are federally
threatened. Numerous species, including white pelicans, sandhill cranes, and
upland sandpiper, are currently endangered species as a result of habitat
loss.

More specifically for eastern Washington, over 60 percent of the native shrub-
steppe habitat has been destroyed and the majority of that remaining is
extremely fragmented, significantly reducing its value for native wildlife.
As a result, sharp-tailed grouse and Sage grouse populations have been
depressed to such low levels they are currently proposed as state and federal
candidate species for classification as threatened or endangered. Washington
pygmy rabbits are currently considered state threatened. See Appendix C-5 for
WDW list of state and federally recognized species of special concern.

Hydroelectic development has contributed significantly to the loss of native
habitat, both directly and indirectly. According to Oliver (1974) 94
hydroelectric power projects in Washington have inundated 426,000 acres of
land, roughly one percent of the total land area in the state. The free
flowing integrity of our two major rivers, Columbia and Snake, has already
been destroyed. Only 51 miles of the Columbia River mainstem, and 100 miles
of the Snake River are still free flowing in Washington (Kim, 1991).
Approximately 90 percent of original wetlands in western and 50 percent of the
original wetlands in eastern Washington have also been destroyed (WDW, 1991).

The conversion of native habitats to agricultural uses, intensive grazing,
residential/recreational developments, hydroelectric projects, the use of
pesticides/herbicides, pollution and the demands placed on available water
supplies have all contributed to significant declines of native wildlife and
wildlife habitat.

Treated separately, resultant impacts might be considered unimportant to some,
but when considered collectively these impacts clearly define the urgent need
to protect and enhance remaining key wildlife habitats.

CHIEF JOSEPH DAM FACI LI TY AND RESERVO R

In 1946, the River and Harbor Act gave the COE authorization for initial
installation of 16 generating units at Chief Joseph Hydroelectric Dam,
operated for the purposes of power generation (98%) and water storage for
irrigation (2%). Construction of the dam began in 1948 (COE, 1953).
Hydroelectric power generation began in 1955 and by 1958 all 16 units were on
line (COE, 1967 and 1978). Construction to add an additional 11 units (17-27)
began in 1974 and was completed in 1981 (COE, 1975 and 1980b). The pool
formed was called Rufus Woods Lake, a 5l-mile-long reservoir situated on the
upper Columbia River in north-central Washington, between river miles 545.5



and 596.5. Rufus Woods Lake contains 106 miles of shoreline and occupies a
surface area of about 8600 acres. The towns of Bridgeport and Coulee Dam lie
at each end of the reservoir near Chief Joseph Dam and Grand Coulee Dam,
respectively (Figure 1).

The north side of the river is located in Okanogan County on the Colville
Indian Reservation. The south side of the river is in Douglas and Grant
counties, and is in state, federal and private ownership. The COE

operates Chief Joseph Dam and administers the reservoir except for the six
uppermost river miles, which the Bureau of Reclamation controls as part of the
Grand Coulee Dam project (Erickson, et al., 1977).

In 1981 operation of generator units 17-27 required the pool behind the dam be
raised from 946 to 956 feet mean sea level. This lo-foot pool rise inundated
443 acres of shoreline habitat and 173 acres of critical island/sandbar
habitat (Erickson, et al., 1977). This action reduced the free flowing
upstream portion of the Chief Joseph pool from eight miles to two and a half
miles. During a separate study the Habitat Evaluation Procedure was used to
determine the impacts from the additional units project (Fielder, 1976). The
COE now manages and monitors 16 mitigation sites developed to compensate for
inundation and operation impacts to wildlife and wildlife habitat that
resulted from the lo-foot pool rise (Fielder, 1977a and 1977b; Shapiro and
Associates, 1987 and 1989).

Pertinent data regarding the hydrology, reservoir storage, pool elevation,
spillway, power intake and power house can be found in "Design Memorandum 52"
(COE, 1980b). The 27 generating units have the capacity to produce 2,460 mega
watts of electricity, making this dam the second largest hydroelectric power
producer in the United States (Fischer, 1991).



Okanogan
River

3 y »

3RIDGEPORT *

Chief Joseph
Dam

Creek

/d \/ W Foster

FIGURE 1.

General Location Map - Chief Joseph Dam Project

Wildlife Habitat Impact Assessment

[ ] General Boundary of Study Area

®  Borrow pits downstream

®  Spoils piles in Foster Creek

X  Staging areas around Chief Joseph Dam
mm Rufus Woods Lake

L

COLVILLE Nespelem Riv Sanpoil
INDIAN River
RESERVATION

~S* GRAND
COULEE

E Foster
Creek



STUDY AREA

The primary impact area for the Chief Joseph Dam Wildlife Habitat Impact
Assessment is defined as that area including the dam, support facilities and
river upstream to Grand Coulee Dam. Adjoining backwaters and tributaries
inundated by the reservoir are included. There also exists the non-inundated
but affected areas in and around Chief Joseph Dam. These areas include the
equipment staging areas, borrow pits utilized for the rock source, spoil piles
from the pool excavation, and facility construction sites within a short
distance of the dam. Prior to dam construction, Foster Creek was a riparian
area with groves of deciduous trees (Hanford, 1991); construction resulted in
it being partially filled with spoil of depths up to 115 feet (Fischer, 1991).

The northern-most boundary of the Columbia Plateau, consisting of prehistoric
lava flows, occurs on the western portion of Rufus Woods Lake. On the eastern
end of the lake, these flows were halted by the foothills of the Okanogan
Highlands (Stradling, 1980). The entire area is underlain by granite
substrate (Carson, 1985). The topography of the project area includes terrain
rising both gently and abruptly to low lying hills or mountains 1,000 feet or
more above the Columbia River. The study area is in a canyon varying from to
to four miles wide composed of long table-top benches occurring along the lake
with occasional deep draws and rock outcropping (Erickson, et al., 1977).

The Nespelem River is the only significant stream entering Rufus Woods Lake.

Soils of the area, classified and mapped by the U.S. Department of Agriculture
(1981), are composed of weathered granite and basalt with deposits of glacial
till overlain with loess.

The climate of the area is semi-arid with hot dry summers, and cold dry
winters. Summer daytime temperatures average in the 80s (F) and winter
daytime temperatures average in the 40s (COE, 1980b). Annual extremes range
from highs of 110 degrees to lows of -20 degrees (F). Annual precipitation
ranges from 10 to 20 inches, most of which falls as snow (COE, 1980b). Winds
are light, generally from the northwest or northeast; however, speeds up to 20
MPH are not uncommon.

The vegetation of the area is typical of shrub-steppe communities containing
big sagebrush (Artemisia tridentata), threetip sagebrush (Artemisia
tripartita), bitterbrush (Purshia tridentata), bluebunch wheatgrass (Agropyron
spicatum), ldaho fescue (Festuca idahoensis), needle-and-thread (Stipa comata)
and cheatgrass (Bromus tectorum) (Daubenmire, 1970; Daubenmire and Daubenmire,
1968; Carson, 1985; and Sullivan, 1986).

Within the study area, deciduous shrubs, such as mockorange (Philadelphus
lewisii), red-osier dogwood (Cornus stolonifera), and serviceberry
(Amelanchier alnifolia) are common in moist draws. Where water is present, a
number of deciduous trees including quaking aspen (Populus tremuloides),
cottonwood (Populus trichocarpa), water birch (Betula occidentalis), hawthorn
(Crataegus sp.), and mountain alder (Alnus incana) occur. Ponderosa pine
(Pinus ponderosa) and Douglas fir (Pseudotsuga menziesii) occur at various
points along Rufus Woods Lake and upper ridge areas (Erickson, et al., 1977).




METHODS

Wildlife Habitat Anal ysi s

Pre-construction wildlife habitat types of the Chief Joseph Dam and Reservoir
study area were mapped based on aerial photo-interpretation techniques (Spurr,
1960) of black and white aerial photos taken in March of 1930. Although a
fire destroyed the original negatives in 1944, copies were made of the
original set of photos, which were supplied by the Seattle District Office of
the COE. Comparisons were made with Soil Conservation Service photos taken
prior to dam construction in July 1939, 1941 and June 1949 at the Waterville
District office to determine accuracy. A set of black and white aerial photos
taken in September 1975 was used to avoid inclusion of habitat losses
associated with the additional lo-foot pool rise. Color aerial photos taken
September 1979 were used to further interpret the different wildlife habitat

types.

The aerial photographs were examined under a mirror stereoscope. Areas of
discernable, different wildlife habitat types were noted and outlined on a
base map and labeled with colors designating different wildlife habitat types.
Sample sites for ground truthing review of habitats were located on the base
map in each representative wildlife habitat type using known landmarks,
topography and field observations.

Original and post-construction habitat conditions were mapped on 1:24,000 USGS
quadrangle maps. Selected wildlife habitat types were based, in part, on
categories defined by Erickson, et al. (1977).

The mapped habitat types and aerial photos were ground-truthed in April 1991,
using Blomstrom and Detrich (1980), Hitchcock and Cronquist (1973), and
Spellenberg (1979). After field confirmation, acreage figures for the
wildlife habitat types were obtained by dot gridding both the aeri al photos
and the 1:24,000 USGS topographic maps of the study area. The minimum unit
measured was one acre.

Field notes of the original land surveys of 1883 through 1908 were reviewed to
verify descriptions of the land, ground vegetation and size of trees used for
reference markers.

Wildlife information respective of the area was gathered from reference
materials, personal communication with people who lived in the study area,
local wildlife biologists, state and tribal field data.

Twelve wildlife habitat types were identified in the Chief Joseph Project
study area. Tables 1A and 1B show the acreage for each habitat type affected
by the original dam construction project.



Table 1A. WIldlife Habitat Inundated by Original Dam Construction

Pre-const. Post-const. Net
Habitat type (Acres) (Acres) Changes
Prior 10-ft
Pool Rise

1.  Lacustrine 0 7926 +7926
2. Riverine 2926 0 -2926
3. Shrub-steppe 1463 0 -1463
4. Sand/Gravel/Cobble 1167 0 -1167
5. Riparian/Macrophyllus Draws 648 0 - 648
6. Agriculture 366 0 - 366
7. Rockland 355 0 - 355
8. Ponderosa Pine Savanna 346 0 - 346
9. Island/Sandbar 337 96 ~ 241
10. Rock 231 0 - 231
11. Mixed Forest 93 0 - 93
12. Palustrine (ponds/slackwater) 90 0 -9 0
Subtotal 8022 8022

Table 1B. Non-lnundated WIldlife Habitat Affected
By Oiginal Dam Construction

Habitat Type Pre-const. Current Net

(Acres) (Acres) Changes
1. Lacustrine 0 0 0
2. Riverine 110 126 + 16
3. Shrub-steppe 531 313 - 218
4. Sand/Gravel/Cobble 48 31 - 17
5. Riparian/Macrophyllus Draws 21 11 -10
6. Agriculture 48 71 + 23
7. Island/Sandbar 1 4 + 3
8. Rock 25 0 - 25
9. Mixed Forest 13 0] -13
10. Palustrine (ponds/slackwater) 3 3 0
11. Developed 0 241 + 241
Subtotal 800 800

Total wildlife habitat acres
inundated or affected by
original dam construction 8822 8822

- 10 -



Description of Wildlife Habitat Types

The following section provides an overview description of each habitat type
classification.

1) Lacustrine: Includes wetlands and deepwater habitats of damned river
channels; lacks trees, shrubs or persistent emergents due to wave action.
Representative hydrophytic plants include water weed (Elodea sp.), curlyleaf
pondweed (Potamogeton crispus), sago pondweed (Potamogeton pectinatus), water
milfoil (Myriophyllum sp.), and Eurasian milfoil (Myriophyllum spicatum).

2) Riverine: Habitat formed by or resembling a free flowing river;
vegetation living or situated on the banks of a river. Principle tree species
include water birch, black cottonwood and mountain alder. The shrub layer
includes Columbia hawthorn (Crataegus columbiana), red-osier dogwood, willow
(Salix sp.), serviceberry, chokecherry (Prunus virginiana), mockorange and
pearhip rose (Rosa woodsii). Representative herbs include horsetail
(Equisetum sp.), Dutch rush (Equisetum hyemale), watercress (Rorippa
nasturium-aquaticum), mint (Mentha sp.), and sweetclover (Melilotus sp.).

3) Shrub-steppe: Dry sites devoid of trees, vegetative surface area
covered by shrubs and herbs, ground surface dominated by bare ground,
litter, rock and erosion pavement. Principal vegetation includes big
sagebrush, threetip sagebrush, rabbitbrush (Chrysothamnus nauseosus),
bitterbrush, cheatgrass, ldaho fescue, Indian wheat (Plantago patagonica),
bluebunch wheatgrass, and needle and thread grass.

4) Sand/Gravel/Cobble: Shoreline of the original river, the size of which
varied with the yearly runoff, debris deposits, etc. Areas below ordinary
high water mark lacking vegetation. Sparse cover of herbaceous vegetation
is likely present on many of these sites.

5) Riparian/Macrophyllus Draws: Closely associated with surface water and
seasonally moist draws radiating away from the river and interrupting the
shrub-steppe community. Deciduous trees may include quaking aspen,
cottonwood, water birch and mountain alder. Occasionally rocky substrate with
substantial shrub layer but reduced herb layer. The shrub layer includes
Columbia hawthorn, willow, red-osier dogwood, common snowberry (Symphoricarpos

albus), serviceberry, mockorange, smooth sumac (Rhus glabra), and pearhip
rose. Western virgin's bower (Clematis ligusticifolia) is the dominant vine.
Horsetail, Dutch rush, watercress, northern bog violet (Viola nephrophylla),
American bulrush (Scirpus americanus), and porcupine sedge (Carex

hystricina) grow in wet areas adjacent to the open water.

6) Agriculture: Native vegetation sites converted by man for producing
agricultural crops. They are found on flat benches along the river. The
majority of agricultural lands are used to produce hay, cereal grains,
orchards and vineyards. Farm buildings and private roads are also considered
under this habitat type.

7) Rockland: Shrub-steppe habitat scattered with the occurrence of small to
large haystack rock deposits of basalt. A higher diversity of shrubs is
associated with the micro-environment of the haystack rocks. Shrubs present
include threetip sagebrush, big sagebrush, bitterbrush, serviceberry,
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rabbitbrush, buckwheat (Eriogonum sp.), and nockor ange. | daho fescue, needle-
and-thread, bluebunch wheat grass, cheatgrass, and Indian-wheat comprise the
main herbs, along with arrowleaf balsamroot (Balsamorhiza sagittata), nine-

| eaf lomatium _(Lomatium triternatum), long-leaved phlox (Phlox longifolia) and
blanket flower (Gaillardia aristata) making up the less abundant herbs. Trees
are absent except for the occasional ponderosa pine.

8) Ponderosa Pine Savanna.: Scattering of ponderosa pine in narrow strips
along the river with grassland vegetation and macrophyllous understory.
Cobble stones dominate the ground cover. Most abundant shrubs include
serviceberry, mockorange, bitterbrush, squaw currant (Ribes cereum), and tall
Oregon grape (Berberis aguifolium). Other herbaceous plants include
cheatgrass, ldaho fescue, and bluebunch wheatgrass.

9) Island/Sandbar: Islands or bars of sand, gravel, cobble, boulders or
rock occasionally under water. Trees include ponderosa pine, Douglas fir,
water birch, and Rocky Mountain juniper (Juniperus scopulorum). Shrubs
include serviceberry, bitterbrush, buckwheat, pearhip rose and chokecherry.
Herbs include yarrow (Achillea millifolium), sedge (Carex sp.), and bluebunch
wheatgrass, depending on the soils and elevation above the river. Each
island/sandbar had its own unique vegetation.

10) Rock: Rock habitat was comprised of steep topography, usually excluding
grazing, found mainly on north facing slopes, or major rock outcrops along the
river. Vegetation includes western virgin's bower and deep rooted shrubs,
principally serviceberry and mockorange. Herbaceous plants include
cheatgrass, bluebunch wheatgrass, arrowleaf balsamroot, Idaho fescue and
Sandberg bluegrass (Poa sandbergii).

11) Mixed Forest: Habitat comprised of stands of both coniferous and/or
deciduous trees and shrubs. Tree species present include ponderosa pine,
Douglas fir, bl ack cottonwood, wat er birch, and mountain alder which occur
along the river in large isolated patches, usually on steep north-facing
slopes or associated with draws containing perennially flowing springs.
Habitat includes a substantial litter layer, moderate understory and ground
flora with insignificant occurrence of rocks. Understory species include
Columbia hawthorn, willow, red-osier dogwood, common snowberry, serviceberry,
mockorange, smooth sumac, pearhip rose, Rocky Mountain juniper, tall Oregon
grape, bitterbrush, squaw currant, threetip sagebrush and oceanspray
(Holodiscus discolor) with cheatgrass and a variety of bluegrass and

wheat gr asses.

12) Palustrine: Vegetated wetlands such as marshes, also includes snmall,
shallow, permanent or intermittent water bodies like ponds, bays, coves or
slackwater with emergent vegetation and scrub/shrub. Herbal species include
horsetail, Dutch rush, watercress, northern bog violet, American bulrush,
shore buttercup (Ranunculus cymbalaria), porcupine sedge and common catt ail
(Typha latifolia). Trees and shrubs include water birch, mountain alder,
willow and red-osier dogwood.

13) Developed: Relating to construction sites, buildings, parking lots,
roads, borrow pits, spoil piles, equipment staging areas, and dam facilities.
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Habi tat Eval uation Procedure

Habitat evaluation procedures (Federal Register, 1981) developed by the U.S.
Department of Interior (1976 and 1980) were utilized to evaluate the quality
of pre- and post-construction wildlife habitat in this Chief Joseph study
consistent with other BPA-funded mitigation studies. The HEP consisted

of an Interagency Technical Work Group responsible for selecting
representative habitats and indicator species for evaluation (Wakel ey and
O'Neil, 1988). Selection of the species utilized in the evaluation was based
on their particular habitat requirements indicative of certain vegetative
types representing a larger group of wildlife species with similar habitat
requirements, or because they were of special significance in the study area
from an economical, ecological, social, or environmental point of view. A
list of all plant and wildlife species utilized in the selection process for
the project area is provided in Appendix C.

Habitats similar to those actually flooded were located adjacent to Rufus
Woods Lake in order to estimate the value of the lands originally impacted.

The HEP field team analyzed habitat conditions based on the HEP models
developed for each species. Field evaluation of sample sites representing the
inundated area was carried out separately from the non-inundated areas
affected by the original construction. These affected areas were not
addressed during the lo-foot pool mitigation and were, therefore, evaluated
for their current condition as wildlife habitat.

Originally a total of 25 species were proposed as indicator species (Audubon
Society, 1983; Burt, et. al., 1964; Peterson, 1990; and Steddins, 1966) by the
Technical Work Group. Eventually, 11 indicator species were chosen to analyze
habitat conditions, based on the availability of HEP models developed for
those species. These 11 indicator species and the rationale for their
selection are identified in Table 2.

- 13 -



Table 2. Wildlife Habitat Indicator Species and the

Rationale for Their

Species

Lesser Scaup
(Aytha affinis)

Mink
(Mustela vison)

Sharp-tailed Grouse
(Tympanuchus phasianellus)

Sage Grouse
(Centrocercus urophasianus)

Mule Deer
(Odocoileus hemionus)

Spotted Sandpiper
(Actitis macularia)

Ring-necked Pheasant
(Phasianus colchicus)

Selection

Rationale

A migratory waterfowl species commonly
observed utilizing open water habitat

of Rufus Woods Lake during winter months.
Representative of other diving

waterfowl using the area. Published HEP
model available.

Carnivorous furbearer which feeds upon a
wide range of vertebrates and utilizes
shoreline and adjacent shallow water
habitats. Published HEP model available.
Cultural significance.

Upland game bird representing native grasses
and shrub-steppe community. Relies heavily
on riparian draws and woody ravines for cover
and winter food supply. Current state and
federal candidate species for listing as
threatened or endangered. Unpublished HEP
model available.

Native upland game bird representing wildlife
dependent on sagebrush communities and

rockland habitats. Current state and federal
candidate species for listing as threatened

or endangered. Unpublished HEP model available.

Big game representing wildlife using
browse, forbs and grasses. Thermal
cover and varied topography are also
represented. Cultural significance.
Unpublished HEP model available.

A representative of the shorebirds which
utilize the sparsely vegetated islands,
mudflats, shorelines, and sand and gravel
bars. Unpublished HEP model available.

Upland game bird dependent on farm crops to
meet their food requirements.

Nesting habitat and winter cover are

also represented. Unpublished HEP model

available.
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Table 2 (Cont. )

Species Rationale
Lewis’ Woodpecker Represents wildlife requiring trees
(Melanerpes lewis) | ar ge enough for cavity nests.

Inhabits open forest stands and feeds
on insects, fruits and berri es. Published
HEP model available.

Canada Goose A migratory waterfowl of national

(Branta canadensis) significance sensitive to island
nesting habitat and associated
brooding areas. Cultural
significance. Unpublished HEP model

avai | abl e.
Yellow Warbler Represents species which reproduce in
(Dendroica petechia) riparian shrub habitat and make

extensive use of adjacent wetlands.
Published HEP model available.

Bobcat Represents both the predator and prey
(Felis rufus) base using rock and rockland
habitats. Rocky terrain is important

habitat component. Unpublished HEP
model available.

The HEP models for the lesser scaup (Mulholland, 1985), mink (Allen, 1986),

yellow warbler (Schroeder, 1982), and Lewis’ woodpecker (Sousa, 1983) have all
been published and are available from the USFWS. The spotted sandpiper model
(adapted from Dorsey, 1987), ring-necked pheasant, Canada goose (adapted from

Martin, et al., 1988, and Sather-Blair and Preston, 1985), mule deer, sharp-
tailed grouse and sage grouse (Ashley, 1990), and bobcat (Bodurtha, 1991)
models are all unpublished and presented in Appendix D. Some of the HEP

models were modified to reflect local conditions and specific wildlife needs.

The HEP model for each species uses measurable variables that are combined
into an equation which provides the sample site Habitat Suitability Index
(HSI1) for that particular species. A weighted HSI value is determined for
each species utilizing all the sample sites after being weighted by the size
of the area sampled. This overall HSI, which is a number between 0 and 1, is
a quality index or measure of the capacity of the area to meet the life
requisites of the indicator species.

To evaluate changes in habitat quality associated with this project using the
HEP, three time periods had to be considered: 1) baseline or pre-construction,
2) pre-10 foot pool rise or post-construction, and 3) present conditions.
Upon review of available data, aerial photographs and field inspection, the
evaluation team agreed that habitat quality present in parts of the project
area was representative of the vegetation communities inundated by the
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original construction project. Successional and land use changes have altered
the quality of some of the habitat communities over time; however, the same
average HSI value for each habitat type measured by the HEP team was applied
to both pre- and post-project conditions.

The interagency team of biologists and volunteers spent 16 days in the study
area measuring a total of 45 different variables for the wildlife indicator
species found in the 12 habitat types. Field measurements of habitat
variables were conducted on randomly selected sample plots in each habitat
type. Attempts were made to vary the aspect, slope and location of sample
sites to ensure acquiring an unbiased sample. A total of 176 transects were
measured from 87 sample sites.

Values derived from field measurements were used to develop an HSI rating for
each species. Each HSI value was multiplied by the total number of acres of
the associated wildlife habitat type affected by the original construction
project to determine the number of habitat units for each indicator species.
The HU's for each indicator species represents the gains or losses of habitat
as a result of the original project. The following discussion relates the
indicator species with the wildlife habitat type and variables measured to
determine HSI values.

Lesser Scaup - The HEP team evaluated four sample sites with 10 measurements
at each site. Habitat variables measured included percent of the area
supporting emergent or submergent vegetation, percent of the area supporting
animal or vegetative matter, water depth during average winter conditions, and
human disturbance in the feeding area.

Mink - Habitat variables measured included the percentage of shoreline cover
within three yards of the water's edge, the percentage of tree/shrub canopy

within 40 yards of the water's edge, and the percentage of the year water is
present. These variables were measured at five sites for the riverine habitat.

Sharp-tailed Grouse - Habitat variables measured on 20 shrub-steppe sites,
four rockland habitats, and 11 riparian/macrophyllus draws included the
average height of herbaceous plants; the distance to winter range; the
percentage of canopy cover of shrubs; the percentage of herbaceous cover; the
percentage of bud producing shrubs and trees; distance to leks; the average
height of shrubs; and the percentage of shrub and tree canopy cover.

Sage Grouse - The HEP team measured two variables: the percentage Of sag-trush
cover and the average sagebrush height on 20 shrub-steppe and four rock.and
sites.

Spotted Sandpiper - Eleven sand/gravel/cobble and five island/sandb:s sites
were sampled by the evaluation team to measure nesting and foragin:, distance
from water, foraging habitat and value of herbaceous cover.

Ring-necked Pheasant - The HEP team evaluated nine agricultural areas to
measure food value, distance to winter cover, and reproductive cover
variables.

Lewis' Woodpecker - The HEP team measured the following hatitat variables at
four sites in the mixed forest and four sites in the pondrrosa pine savanna:
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percentage of deciduous canopy cover for feeding areas, the percentage of
overstory tree canopy cover, and the density of snags greater than 12 inches
in diameter for potential cavity trees.

Canada Goose - Five island habitats were evaluated for nesting distance to
brooding pasture, size of brooding area, and height of herbaceous cover.

Bobcat - Four rock and four rockland habitat sample sites were evaluated by
the HEP team to measure grass/shrub distribution, vegetative cover and the
percentage of rocky ledges, rock outcrops, and cliff edges.

Yellow Warbler -~ The HEP team measured the following three variables: the
percentage canopy cover of deciduous shrubs, the mean height of deciduous
canopy cover and the percentage deciduous shrub canopy of hydrophytic species.
Six sites were evaluated in the palustrine habitat.

Mule Deer - The HEP team sampled 20 sites in the shrub-steppe, four in the
rockland, four in the mixed forest, and four in the ponderosa pine savanna.
The following habitat variables were measured: the percentage of preferred
shrubs, the percentage of ground cover in herbs, the percentage of canopy
cover of shrubs, variable topography, and the percentage of canopy cover
greater than six feet to measure thermal protection.

FINDINGS

The average HSI scores for each wildlife habitat indicator species and
respective habitat units are summarized in Appendix E for inundated and
non-inundated acres affected by construction. Following are changes in
habitat units derived utilizing HEP for each of the wildlife habitat indicator
species. Tables 3 and 4 summarize these changes.

Changes in Habitat Units for Inundated Areas

Lesser Scaup - During the winter, lesser scaup rest and forage in the open
water habitat of the Rufus Woods Lake. The original construction project
created 7926 acres of open water habitat. Of this, 1500 acres were suitable
for winter feeding habitat for the lesser scaup; the remaining lake area was
too deep or flowing too fast to utilize. The quality of the feeding area was
high as reflected in a high HSI value (HSI=0.96). This resulted in a net
increase of 1440 habitat units for the lesser scaup from the construction of
Chief Joseph Dam.

Mink - Mink utilize the shoreline and adjacent shallow water habitats in the
study area. The 1744 acres of riverine habitat lost from the project were
moderate value (HSI=0.52) to the mink. The net impact to mink was a loss of
907 HU's.

Sharp-tailed Grouse - Shrub-steppe conditions reflected a moderately high
value for summer range (HSI=0.85). The rockland type was identified to be a
more valuable summer range (HSI=0.92), and the riparian/ macrophyllus draws
moderately high winter range value (HSI=0.74). Collectively the impacts
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resulted in a loss of 2050 HU's to the sharp-tailed grouse on a total of 2466
acres.

Sage Grouse - The variation of sagebrush habitat provided moderately low value
to the sage grouse (HSI=0.48), but the rockland habitat had a moderate rating
(HSI1-0.74). Together they resulted in 965 HU's lost to the sage grouse on
1818 acres.

Spotted Sandpiper - The sand/gravel/cobble habitat had a moderately high
rating (HSI=0.85), while the island/sandbar rated ideal for the sandpiper
(HSI1-1.0). After considering the creation of 96 new acres formed by Rufus
Woods Lake, the net impacts resulted in a loss of 1233 HU's for the spotted
sandpiper on 1504 acres.

Ring-necked Pheasant - The agricultural areas varied considerably for the
pheasant. HSI values were dependent on whether the area was harvested during
the breeding season and/or provided critical winter food and cover. The study
area had pasture, orchard, hay and grain crops with an above average rating
(HSI=0.64) resulting in a loss of 234 HU's for the pheasant on 366 acres.

Lewis' Woodpecker - The ponderosa pine savanna had a moderate rating
(HSI=0.60) and the mixed forest a moderately high rating (HSI=0.74) for a
combined loss of 276 HU's to the Lewis' woodpecker on 439 acres. The mixed
forest provided more snags/acre and better insect foraging areas than the open
ponderosa pine habitat.

Canada Goose - The pre-construction island/sandbar habitat had a high rating
(HSI=0.89). The Canada goose was adversely impacted with the loss of 337
acres. However, this figure doesn't reflect the more important impact to
nesting sites as six larger islands and sandbars were lost along with 688
smaller islands identified off aerial photos. Although islands were flooded,
new islands were also created as the water rose. An estimated 96 acres of new
islands were formed before the lo-foot pool rise and resulted in a net impact
of 214 HU's lost to the Canada goose.

Bobcat - The bobcat had suitable habitat in both the 231 acres of rock habitat
and 355 acres of rockland. They rated similarly (HSI=0.65 and 0.66,
respectively) and combine for a loss of 384 HU's for the bobcat.

Yellow Warbler - The yellow warbler reproduces and feeds in the scrub-shrub
habitat associated with wetlands around small ponds, bays and slackwater. The
original construction project reflected a loss of 90 acres of palustrine
habitat. The HSI value of 0.63 resulted in a loss of 57 HU's for the yellow
warbler.

Mule Deer - The area supports a major population of mule deer which use almost
all of the habitats, but concentrate in the study area primarily during winter
months. The 1463 acres of shrub-steppe had a moderate rating (HSI=0.71).
Preferred shrubs increased in the rockland habitat and the rating on 355 acres
increased (HSI=0.77). The mixed forest which contained thermal cover produced
a higher rating (HSI=0.81) on 93 acres, and the 346 acres of ponderosa pine
savanna with its thermal cover, grasses and browse also rated a high value
(HSI=0.89). Collectively, the impacts resulted in a lcss of i695 HU's for the
mule deer.
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Table 3. WIldlife Habitat Units Lost/Giined From Inundation of Rufus Wods

Lake
Pre-Constr. Post-Constr.
Habitat Units Habitat Units Net
Habitat Type Lost Gained Change

1. Lacustrine (Rufus Wods Lake)
Lesser Scaup (Feeding) 0.00 1440.00 +1440.00

2. Riverine (flowing river)
Mink 906.88 0.00 -906.88

3. Shrub-steppe

Sharp-tailed Grouse 1243.55 0.00 -1243.55
Sage Grouse 702.24 0.00 -702.24
Mule Deer 1038.73 0.00 -1038.73

4. Sand/Gravel/Cobble
Spotted Sandpiper 991.95 0.00 -991.95

5. Riparian/Macrophyllus Draws
Sharp-tailed Grouse 479.52 0.00 -479.52

6. Agriculture
Ring-necked Pheasant 234.24 0.00 -234.24

7. Rockland

Sharp-tailed Grouse 326.60 0.00 -326.60
Sage Grouse 262.70 0.00 -262.70
Bobcat 234.30 0.00 -234.30
Mule Deer 273.35 0.00 -273.35

8. Ponderosa Pine Savanna
Lewis' Woodpecker 207.60 0.00 -207.60
Mule Deer 307.94 0.00 -307.94

9. lIsland/Sandbar

Canada Goose 299.93 85.44 -214.49

Spotted Sandpiper 337.00 96.00 -241.00
10. Rock

Bobcat 150.15 0.00 -150.15

11. Mixed Forest
Lewis' Woodpecker 68.82 0. 00 -68.82
Miul e Deer 75.33 0. 00 -75.33

12. Palustrine (ponds, slackwater)
Yellow Warbler 56.70 0.00 -56.70
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Changes in Habitat Units for Non-I|nundated Areas
Af fected by Construction

Mink - Originally the riverine habitat provided 34 acres of mink habitat.

Now after dam construction 26 acres of mink habitat remain (original HSI
equalled 0.52). Currently, available habitat lacks vegetative cover and only
provides escapement cover in the riprap. This has resulted in a low HSI value
of 0.16 and net loss of 14 HU's.

Sharp-tailed Grouse - Sharp-tailed grouse shrub-steppe habitat included 531!
acres with a value of 0.85 and wintering riparian habitat of 21 acres with
HSI- 0.74 pre-construction. A total 313 acres of sharp-tailed grouse shrub-
steppe habitat are currently available with an HSI=0.72 and winter riparian
habitat of 11 acres with a very low HSI value of 0.1. This results in a
combined loss of 240 HU's.

Sage Grouse - Original shrub-steppe habitat included 531 acres of sage grouse
habitat with an HSI value of 0.48. A total of 313 acres of sage grouse
habitat remain with a value of 0.13, which resulted in a net loss of 214 HU's
of sage grouse habitat.

Mule Deer - The original mule deer habitat included 531 acres of shrub-steppe
with HSI-0.71 and 13 acres of mixed forest habitat with an HSI-0.81.
Currently 313 acres of mule deer shrub-steppe habitat remains with a much
lower HSI value of 0.29. The mixed forest area was destroyed with the
original dam construction. The combined loss was 297 mule deer HU's.

Spotted Sandpiper - The former sand/gravel/cobble habitat for spotted
sandpipers included 48 acres with a value of 0.85 and island habitat of one
acre with HSI=1.0. After dam construction t he area of sand/gravel/cobble was
reduced to 31 acres and much of it riprapped, which resulted in a lower HSI
value of 0.59. A four-acre island was created with an HSI-0.50. The nesting
distance to water was the limiting factor in spotted sandpiper habitat in this
ar ea. The overall net loss was 22 spotted sandpiper HU's.

Ring-necked Pheasant - The agricultural areas were originally in orchard, hay
or cereal grains with significant amounts of edges and field borders. Forty-
eight acres of habitat had an HSI value of 0.64. These areas are now in grass
and orchard with less cover and lower values for reproduction. Although the
acreage has increased to 71 acres, the HSI value has dropped to 0.37. This
resulted in a net loss of 4.45 HU's for the ring-necked pheasant.

Canada Goose - The island/sandbar habitat rated high because it satisfied the
life requirements of the Canada goose. The small rock islands in the area
totaled one acre and had an HSI=0.89. After dam construction a four-acre

island was created (the “Button-Hook”), but the HSI value dropped to 0.55
because of the location and inability of the broods to reach open water. As a
net result the Canada goose gained 1.31 HU's, which indicates how important
this type of habitat is to wildlife.

Bobcat - The original rock outcrop where the dam now sits contained 25 acres
of bobcat habitat with a moderate HSI value of 0.65. That area now has been
developed which resulted in a loss of 16 HU's of bobcat habitat.
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Lewis' Woodpecker - The mixed forest habitat type had a moderately high rating
of HSI-0.74 for the 13 original acres. Dam construction destroyed all the
mixed forest habitat and resulted in a loss of 10 HU's for the Lewis’
woodpecker.

Yellow Warbler - This non-game bird uses scrub-shrub habitat associated with
wetlands around small ponds for its life requirements. The mouth of Foster
Creek supplied three acres of this habitat with an HSI value of 0.63. This
habitat has been destroyed. However, the borrow pits on the Okanogan side of
the river filled with seepage from the Columbia River and formed three acres
of yellow warbler habitat with an HSI-0.18. This low value is the result of
the area lacking vegetative cover and hydrophytic shrubs. The net result was
one HU lost to the yellow warbler.

Table 4. Wildlife Habitat Units Lost/Gained on Non-lnundated Areas
Affected by Construction of Chief Joseph Dam

Pre-Constr. Current
Habitat Units Habitat Units Net
Habitat Type Val ue Val ue Change

1. Riverine (flowing river)
Mink 17.68 4.16 -13.52

2. Shrub-steppe

Sharp-tailed Grouse 451.35 225.36 -225.99
Sage Grouse 254.88 40.69 -214.19
Mule Deer 377.01 90.77 -286.24

3. Sand/Gravel/Cobble
Spotted Sandpiper 40.80 18.29 -22.51

4. Riparian/Macrophyllus Draws
Sharp-tailed Grouse 15.54 1.10 -14.44

5. Agriculture
Ring-necked Pheasant 30.72 26.27 -4.45

6. Island/Sandbar

Canada Coose 0.89 2.20 +1.31

Spotted Sandpiper 1.00 2.00 +1.00
7. Rock

Bobcat 16.25 0.00 -16.25

8. Mixed Forest
Lewis' Woodpecker 9.62 0.00 -9.62

Mule Deer 10.53 0.00 -10.53

9. Palustrine (ponds, slackwater)
Yellow Warbler 1.89 0.54 -1.35
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The cunulative inpacts to wildlife as a result of the original construction
and operation of Chief Joseph Dam are summarized in Table 5.

Table 5. Total Wildlife Habitat Units Lost and Gained by Indicator Species
Caused by the Construction and Operation of the Chief Joseph Dam

Net Habitat Units Gained

Lesser Scaup +1440.00

Net Habitat Units Lost

Sharp-tailed Grouse -2290. 10
Mule Deer -1992. 12
Spotted Sandpiper -1254. 46
Sage Grouse -1179.13
Mink - 920.40
Bobcat - 400.70
Lewis' Woodpecker - 286. 04
Ring-necked Pheasant - 238.69
Canada Goose - 213.18
Yellow Warbler - 58.05

CHIEF JOSEPH WILDLIFE HITIGATION OBJECTIVES

Consistent with the NPPC's Wildlife Rule developed in 1989, generic wldlife
mitigation objectives based upon identifiable losses were developed. Non-
tribal and tribal mitigation objectives (Table 6) were developed from several
sources. These sources included public hearings and written comments as
well as discussion between members of the Chief Joseph Wildlife Mitigation
Technical Work Group. Also considered were the NPPC (1987) sub-basin

goals, local wildlife needs identified during the study (G les, 1971; and
USDE, 1985), and the policies and goals of WDW and CCT.

Once these indicator species are prioritized, they are presented as target
species for mitigation. Future mitigation efforts will then focus on the
habitats represented by the target species.

Following are WDW and CCT wildlife mitigation objectives for the target

species listed in priority order. Also listed are the commbn nanes of the
speci es anticipated to benefit from these mitigation actions.

WDW Prioritized Wildlife Mitigation Objectives

1. Protect, develop or replace 1145 habitat wunits of sharp-tailed grouse
habitat to address shrub-steppe, rockland, and ripariar |osses resulting
from Chief Joseph Dam
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Species anticipated to benefit include sharp-tailed grouse, sage grouse,
sage sparrow, downy woodpecker, northern oriole, pygmy rabbit, burrowing
owl, and white-tailed jackrabbit.

Protect, develop, or replace 590 habitat units of sage grouse habitat to
address rockland and shrub-steppe losses resulting from Chief Joseph Dam.

Species anticipated to benefit include sage grouse, sharp-tailed grouse,
pygmy rabbit, sage sparrow, sage thrasher, loggerhead shrike, sage vole,
sagebrush lizards, white-tail jackrabbit, ferruginous hawk, Merriam's
shrew, burrowing owl, and short-eared owl.

Protect, develop, or replace 29 habitat units of yellow warbler habitat
to address palustrine scrub-shrub losses resulting from Chief Joseph Dam.

Species anticipated to benefit include yellow warbler, eastern and western
kingbird, black-capped chickadees, pallid bat, western pipistrelle, long-
legged bat, wood duck, great blue heron, Sylvan hairstreak butterfly, and
vi ceroy Dbutterfly.

Protect, develop, or replace 107 habitat units of Canada goose habitat
to address island/sandbar losses resulting from Chief Joseph Dam.

Species anticipated to benefit include Canada goose, shorebirds, gulls,
terns, wading birds and waterfowl.

Protect, develop, or replace 119 habitat units of ring-necked pheasant
wintering habitat to address agricultural losses resulting from Chief
Joseph Dam.

Species anticipated to benefit include ring-necked pheasant, California
quail, Swainson's hawk, mourning dove, cottontails, western kingbird,
meadowlark, northern harrier, gyrfalcon and red-tailed hawk.

Protect, develop, or replace 143 habitat units of Lewis' woodpecker
habitat to address ponderosa pine savanna and mixed forest losses
resulting from Chief Joseph Dam.

Species anticipated to benefit include Lewis' woodpecker, osprey, bald
eagles, ruffed grouse, sharp-shinned hawk, Cooper's hawk, sapsuckers,
western bluebird, tree squirrels, pileated woodpecker, goshawk, bats, and
cavity nesters.

Protect, develop, or replace 460 habitat units of mink habitat to address
riverine/riparian losses resulting from Chief Joseph Dam.

Species anticipated to benefit include mink, river otter, beaver, muskrat
and riparian wildlife.

Protect, develop, or replace 996 habitat units of mule deer winter range

to address mixed forest, ponderosa pine savanna, shrub-steppe and
rockland |osses resulting from Chief Joseph Dam
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Species anticipated to benefit include mule deer, sharp-tailed grouse,
sage grouse, pygmy rabbit, loggerhead shrike, cavity nesters, and
passerine birds.

9. Protect, develop, or replace 200 habitat units of bobcat habitat to
address rock and rockland losses resulting from Chief Joseph Dam.

Species anticipated to benefit include bobcat, golden eagle, yellow-
bellied marmot, cottontail, bushy-tailed wood rat, great horned owl,
porcupines, pocket mice and voles.

10. Protect, develop, or replace 627 habitat units of spotted sandpiper
habitat to address the sand/gravel/cobble losses resulting from Chief
Joseph Dam.

Species anticipated to benefit include spotted sandpiper, great blue
heron, sandhill crane, avocet, phalarope, Canada goose, mourning
doves, gulls, terns, shorebirds, waterfowl and wading birds.

Emphasis of mitigation would be on permanent protection and/or enhancement of

the respective habitat types lost or affected by the original construction of
Chief Joseph Dam.

CCT Prioritized Wildlife Mitigation Objectives

1. Protect, develop or replace 996 habitat units of mule deer winter range to
address shrub-steppe/rockland, mixed forest/ponderosa pine losses
resulting from Chief Joseph Dam.

Species anticipated to benefit include mule deer, sage grouse, sharp-
tailed grouse, yellow warbler, downy woodpecker, northern oriole,
burrowing owl, short-eared owl, golden eagle, badger, bobcat, coyote and
native grasses, forbs and shrubs.

2. Protect, develop or replace 1145 habitat units of sharp-tailed grouse
habitat to address shrub-steppe/rockland and riparian/macrophyllous draws
losses resulting from Chief Joseph Dam.

Species anticipated to benefit include sharp-tailed grouse, sage grouse,
mule deer, yellow warbler, downy woodpecker, northern oriole, burrowing
owl, short-eared owl, golden eagle and native vegetation of the shrub-
steppe community.

3. Protect, develop or replace 590 habitat units of sage grouse habitat to
address shrub-steppe losses resulting from Chief Joseph Dam.

Species anticipated to benefit include sage grouse, mule deer, sharp-
tailed grouse, yellow warbler, downy woodpecker, northern oriole,
burrowing owl, short-eared owl, golden eagle and native vegetation of the
shrub-steppe community.
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10.

Protect, develop or replace 107 habitat units of island habitat for
nesting Canada geese to address loss of island habitat resulting from
Chief Joseph Dam.

Species anticipated to benefit include Canada goose, gulls, Caspian,
Forster's, common and black terns, shorebirds, mallards, and common loon.

Protect develop or replace 200 habitat units of rock and rockland habitat
for bobcat to address losses resulting from the Chief Joseph Dam.

Species anticipated to benefit include bobcat, yellow-bellied marmot,
bushy-tailed woodrat, cotton-tail rabbit, quail, golden eagle and
associated vegetation.

Protect develop or replace 460 habitat units of riverine habitat for mink
to address losses resulting from Chief Joseph Dam.

Species anticipated to benefit include mink, beaver, muskrat, otter,
flicker, pallid bat, long-eared owl, great blue heron, Sylvan hair-streak
butterfly, Viceroy butterfly, water shrews, and black bear.

Protect develop or replace 29 habitat units of palustrine habitat for
yellow warbler to address losses resulting from Chief Joseph Dam.

Species anticipated to benefit include yellow warbler, western kingbird,
various song birds, small mammals, and yellow-headed blackbird.

Protect develop or replace 143 habitat units of mixed forest and ponderosa
pine savanna habitats for Lewis' woodpecker to address the losses
resulting from Chief Joseph Dam.

Species anticipated to benefit include Lewis' woodpecker, and red
squirrel.

Protect develop or replace 119 habitat units of agriculture habitat for
ring-necked pheasant to address losses resulting from the Chief Joseph
Dam.

Species anticipated to benefit include ring-necked pheasant, quail, grey
partridge, dove, cottontail rabbit, western kingbird, meadowlark, northern
harrier, and red-tailed hawk.

Protect develop or replace 627 habitat units of sand/gravel/cobble habitat
for spotted sandpiper to address losses resulting from the Chief Joseph
dam.

Species anticipated to benefit include spotted sandpiper, avocet,
phalarope, and sandhill crane.

Emphasis of mitigation would be on permanent protection and/or enhancement of
the respective habitat types |ost or affected by the original construction of
Chief Joseph Dam.
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Table 6. Prioritized

Wldife Mtigation Objectives

1/

Washi ngton Departnment of Wldlife
Target Species Target Habitat Habitat Units
Sharp-tailed Grouse Shrub-steppe/riparian draws 1145.05
Sage Grouse Shrub-steppe 589.57
Yellow Warbler Ponds/slackwater 29.03
Canada Goose Islands/sandbar 106.59
Ring-necked Pheasant Agriculture 119.34
Lewis' Woodpecker Ponderosa pine/mixed forest 143.02
Mink Riverine 460.20
Mule Deer Shrub-steppe/mixed forest 996.06
Bobcat Rock/rockland 200.35
Spotted Sandpiper Sand/gravel/cobble 627.23
Colville Confederated Tribes
Target Species Target Habitat Habitat Units
Mule Deer Shrub-steppe/mixed forest 996.06
Sharp-tailed Grouse Shrub-steppe 1145.05
Canada Goose Island/sandbar 106.59
Sage Grouse Shrub-steppe 589.57
Bobcat Rock/rockland 200.35
Mink Riverine 460.20
Yellow Warbler Ponds/slackwater 29.03
Lewis' Woodpecker Ponderosa Pine/mixed forest 143.02
Ring-necked Pheasant Agriculture 119.34
Spotted Sandpiper Sand/gravel/cobble 627.23

1/ These figures

reflect the combined
habitat that resulted from
affected by original

land loss due to

construction of Chief Joseph Dam.
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HYDROELECTRIC RESPONSIBILITY FOR WILDLIFE LOSSES

The Power Act requires that mitigation for wildlife losses be undertaken for

"hydroelectric projects" having "various project purposes" (Section 4(h) (10)
(C). Congress stated that "monetary cost resulting from implementation of the
(mitigation) program are to be allocated among projects, both Federal and non-
Federal, in accordance with the relative impacts...."

The NPPC (1987) subsequently determined that funding authority for wildlife
mitigation would be limited to Federal projects only, and to just one part of
those Federal projects--the power purpose. Chief Joseph Dam is operated for
98 percent power generation and 2 percent water storage for irrigation.

The wildlife habitat losses identified in this report are attributable to the
changes in wildlife habitat which occurred as a direct result of the
construction and operation of Chief Joseph Dam, powerhouse, support
facilities, and the creation of the Rufus Woods Lake.

POTENTIAL FUTURE MITIGATION AVENUES TO ADDRESS WILDLIFE HABITAT LOSSES

Following the completion of this loss assessment and development of wildlife
mitigation objectives, the NPPC will consider, for amendment to the Wildlife
Rule, the loss statements and mitigation objectives of this study.
Mitigation, based upon HEP, calls for replacing a lost habitat unit with
another habitat unit (Federal Register, 1981), rather than simply replacing
acre for acre. More than one species may share a habitat unit.

Future mitigation options can include, but are not limited to, the following
actions:

1) Conduct management activities to increase habitat values of existing COE
project | ands and nearby public lands;

2) Lease and enhance private land habitat;

3) Intergovernmental cooperative management agreements;

4) Acquisition of perpetual conservation easements;

5) Acquisition of land in fee and permanent enhancement.

Future mitigation for the original construction of Chief Joseph Dam could
include a number of options; however, land condemnation will not be one of
them.

Subsequent to NPPC's amendment of the wildlife habitat losses for Chief Joseph
Dam determined in this study, wildlife mitigation planning can commence to
begin addressing identified impacts. The use of existing COE's land, as well
as other private and public lands, will be thoroughly evaluated at that time.
Such an analysis was outside the scope of this study.
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SUMMARY

Pre- and post-construction and current habitat conditions associated with the
COE's Chief Joseph Hydroelectric Project in north-central Washington were
evaluated using the USFWS's Habitat Evaluation Procedures. The project
directly impacted 8822 acres of terrestrial and riverine wildlife habitat.
This resulted in significant losses of habitats needed to support a diverse
and significant wildlife resource. Eleven wildlife habitat indicator species
were selected to evaluate the impacts to wildlife and wildlife habitat.
Losses and gains for each wildlife indicator species are expressed in Habitat
Units. One HU is equivalent to one acre of optimum habitat for that indicator
species. The assessment estimated that losses of 920 HU's of mink habitat,
2290 HU's of sharp-tailed grouse habitat, 1179 HU's of sage grouse habitat,
1254 HU's of spotted sandpiper habitat, 239 HU's of ring-necked pheasant
habitat, 286 HU's of Lewis' woodpecker habitat, 213 HU's of Canada goose
habitat, 401 HU's of bobcat habitat, 58 HU's of yellow warbler habitat, and
1992 HU's of mule deer habitat occurred as a result of the total impacts from
the original construction and operation of Chief Joseph Dam, for a combined
loss of 8832 HU's. This total includes inundated and non-inundated areas
affected by the construction of Chief Joseph Dam. Conversely, Chief Joseph
Dam created an additional 7926 acres of open water habitat which resulted in a
gain of 1440 habitat units for the lesser scaup. A total of 337 acres of
island/sandbar habitat was lost, including 6 larger islands and 688 smaller
islands, while 100 acres of new islands were created. Habitat unit estimates
for the Canada goose and spotted sandpiper reflect the net impacts.

Prioritized tribal and non-tribal wildlife mitigation objectives were also
developed for the target wildlife species.

The emphasis of the study was to involve local and elected officials, as well
as other interested parties. A major public outreach effort included
extensive interviews with local residents and wildlife experts to gain
background on the wildlife and current needs. Three public meetings were held
in the area during the year-long planning study to keep interested parties
informed. A Chief Joseph Public Review Document wasS widely circulated for
written input on the wildlife loss statements and associated mitigation
objectives.

The Chief Joseph Interagency Technical Work Group provided technical direction
and assisted with field activities.

The Grand Coulee/Chief Joseph Wildlife Mitigation Steering Committee was
established to represent local input and concerns with the planning and
implementation process. It includes local government, environmental groups,
sportsmen's groups, cattlemen, wheatgrowers, Indian tribes, and local electric
utilities.

The project was coordinated through the Bonneville Power Administration, the
Northwest Power Planning Council, and the U.S. Army Corps of Engineers.
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APPENDIX A

Chief Joseph Dam Wildlife Mitigation Work Groups

Grand Coulee/Chief Joseph Wildlife
Mitigation Steering Committee

The Steering Committee was established to represent local input and concerns
with the planning and implementation process.

Local Utilities . ... ... ... .. e Ralph Byre
Wheatgrowers (Lincoln County) ..................... Hal Johnson
(Douglas County) ..................... Lee Hemmer
Cattlemen (Lincoln County) ..................... Keith Nelson
(Douglas County) ..................... Allan Miller
Colville Confederated Tribes ...................... Steve Judd
Upper Columbia United Tribes ...................... Chris Merker
Conservation Groups (Ephrata Sportsmen's Club) .... Don Galbreath
Sportsman/Landowner ... ... ... David Stevens
Environmental Groups (WA Environmental Council
and the Nature Conservancy) ...................... Larry Hampton
Local Government (Stevens County) ................. Allan Mack
(Stevens County) ................. Tom McKern
(Douglas County) ................. Jay Weber

Chief Joseph Interagency
Technical Work Group

The Technical Work Group's function was to assist with field activity and
provide technical direction and input for the project.

Northwest Power Planning Council (NPPC) . . . . . . . . . . . Peter Paquet
Bonneville Power Administration (BPA) . . . . . . . . . . . . . Joe DeHerrera
Bureau of Land Management (BLM) . . . . . .. ... ... ... ... Neal Hedges
U.S. Fish and Wildlife Service (USFWS) . . . . . . . . . . . . Tim Bodurtha
U.S. Army Corps of Engineers (COE) . . . . . . . . . . . ... .. Bob Fischer
Ken Brunner
Colville Confederated Tribes (CCT) . . . . . . . . . . . . . . .. Steve Judd

Matt Berger
Pacific Northwest Utilities Conference

Committee (PNNUC) . ... ... ... .. . ... ... . *
Upper Columbia River Counties (UCRC) .............. Jay Weber
Washington Department of Wildlife (WDW) . . . . . . . . . . . Tracy Lloyd
Mike Kuttel
Doug Kuehn

* PNNUC was invited to participate in the Technical Work Group,
although they elected not to participate were kept informed
of the study's progress.
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Appendix A (Cont.)

Chief Joseph Habitat
Evaluation Procedure Field Team

The HEP Team measured wildlife habitat variables for each of the indicator
species in the study area.

HEP Member Affiliation
Tim Bodurtha USE-US
Bob Fischer COE
Jim Habermehl COE
David Stevens GC/CJ sC
Steve Judd CCT
Maureen Murphy CCT
Kathy Cushman CCT
Bill Gardner CCT
Cliff Martin CCT
Matt Berger CCT
Mike Kuttel WDW
Ginna Correa WDW
Marc Hallet WDW
Doug Kuehn WDW
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APPENDIX B

PUBLI C OUTREACH SUMMARY
GRAND COULEE/CHIEF JOSEPH DAM W LDLI FE M Tl GATI ON

The following list includes presentations, meetings, and consultations with
individuals, agencies, and state/local elected officials. News releases,
newspaper editorials, brochures, and television coverage were used whenever
possible to enhance the effectiveness of the Public Outreach Program.

0 2- 89 Briefing to membership of Lake Roosevelt Forum.

0 4-05- 89 Briefing to representatives of Washington Department of
Community Development.

0 4-11-89 Briefing to representatives of Washington Quail Unlimited
organization.

0 4-21-89 Briefing to membership of Lake Roosevelt Forum.

0 4-24-89 Consultation with Montana NPPC member John Brenden.

0 S-05-89 Consultation with Washington NPPC member Ted Bottiger.

0 5-25-89 Briefing to representatives of Ephrata Sportsmen Club.

0 6-05-89 Briefing to Washington Department of Wildlife's Wildlife

Advisory Council.

0 6-07-89 Briefing to Washington Wildlife Commission, telephone
conference.

0 8-12-89 Briefing before Washington Wildlife Commission.

0 8- 30-89 Consultation with Washington NPPC member Tom Trulove and Lake

Roosevelt Forum.

0 9-05-89 Spokane Columbia River Wildlife Mitigation Public Outreach
meeting.

0 9- 06- 89 Wenatchee Columbia River Wildlife Mitigation Public Outreach
meeting.

0 9-07-89 Yakima Columbia River Wildlife Mitigation Public Outreach
meeting.

0 9-11-89 Vancouver Columbia River Wildlife Mitigation Public Outreach
meeting.

0 9-13-89 Seattle Columbia River Wildlife Mitigation Public Outreach
meeting.
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9-15-89

10-24-89

11-03-89

11-22-89

11-30-89

12-15-89

1-08-90

1-15-90

1-20-90

2-07-90

2-12-90

2-13-90

Briefing of House Natural Resources and Parks Committee of
Washington Legislature.

Briefing of Washington State Senator Scott Barr, local resi-
dents, and elected officials in the vicinity of Davenport.

Briefing of Senate Environmental and Natural Resources
Committee of Washington Legislature.

Briefing to Washington State Representative Steve Fuhrman,
local residents, and elected officials in the vicinity of
Kettle Falls.

Consultation with major agencies and tribes on draft Grand
Coulee Dam wildlife mitigation goals and the Power Planning
process (National Park Service, Bureau of Reclamation, U.S.
Fish and Wildlife Service, Colville Tribe, Spokane Tribe, and
NPPC staff).

Public review document regarding Grand Coulee Wildlife Mitiga-
tion Plan and prioritized goals made available to local
government using DCD Intergovernmental Review Process.

Consultation with The Nature Conservancy on Columbia River
wildlife mitigation.

Public review document regarding Grand Coulee Wildlife Mitiga-
tion Plan and prioritized goals. Mailed to over 700 indivi-
duals and organizations statewide with a 30-day written input
period.

Consultation with local public and government and
conservation/environmental groups in Chewelah. In cooperation
with local and state elected officials, the Grand Coulee
Wildlife Mitigation Advisory Group was established, consisting
of approximately 50 members.

Local government/Grand Coulee Advisory Group consultation
to collect formal input on Grand Coulee mitigation goals and
to provide background information on the loss statement and
Columbia River mitigation planning process.

Davenport public hearing to obtain formal input on Grand
Coulee mitigation goals and to provide background information
on the loss statement and Columbia River mitigation planning
process.

Kettle Falls public hearing to obtain formal input on Grand

Coulee mitigation goals and to provide background information
on the loss statement and Columbia River mitigation planning
process.
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3-22-90

4-16-90

4-18-90

S-14-90

S$-29-90

6-04-90

6-06-90

6-07-90

6-11-90

6-13-90

6-19-90

6-21-90

6-25-90

6-28-90

7-02-90

7-12-90

7-16-90

7-26-90

7-27-90

Grand Coulee Wildlife Mitigation Advisory Group neeting. Grand
Coulee Wildlife Mitigation Steering Committee created as a
five-member subset of the Advisory Group.

Grand Coulee Wildlife Mitigation Steering Committee nmeeting.

Consultation with Ephrata Sportsmen Association on Columbia
River wildlife mitigation and Banks Lake.

Grand Coulee Wildlife Mitigation Steering Committee meeti ng.

Consultation with BPA on preliminary Grand Coulee wildlife
mitigation strategies.

Lincoln County Wheat Growers meeting in Harrington.

Consultation with BPA on Chief Joseph Dam mitigation planning
study "Statement of Work."

Meeting with BLM concerning wildlife management strategies
on BLM property in Lincoln County.

Grand Coulee Wildlife Mitigation Steering Committee meeting.
Briefing to Davenport Conservation District Board.

Demonstration project briefing with Lee Smith, WDW legislative
representative.

Consultation with Lincoln County Commissioner Andy Rustemeyer
concerning the demonstration project.

Consultation with BLM area office staff concerning a tour of
potential public-owned mitigation sites.

Briefing to Ed Menning, National Park Service, Seattle,
concerning National Park participation in Grand Coulee
wildlife mitigation.

Briefing to Lincoln County Commissioners in Davenport.

Toured BLM lands in Lincoln County.

Conducted a tour of Lincoln County shrub-steppe habitat with
BPA representatives.

Briefed the Davenport Chamber of Commerce on project history,
project objectives and goals, and estimated program costs.

Consultation with BPA representatives concerning project
advance design requirements.

- 38 -



7-31-90

8-02-90

8-03-90

8-07-90

9-06-90

9-10-90

9-14-90

9-27-90

10-11-90

10-15-90

10-22-90/
10-25-90

11-13-90

12-04-90

12-07-90

12-10-90

12-13-90

1-03-91

Briefed the NPPC Wildlife Advisory Committee on WDW mitigation
efforts, shrub-steppe habitat, and the WDW Public Outreach
Program.

Grand Coulee Wildlife Mitigation Steering Committee meeting.

Consultation with BLM representatives and toured BLM
properties for potential inclusion into current mitigation
strategies.

Consultation with Wildlife Scoping Group concerning project
prioritization.

Briefing to Stevens County Commissioner Allan Mack.
Grand Coulee Wildlife Mitigation Committee meeting.

Consultation with NPPC members Bottiger and Trulove on
Columbia River wildlife mitigation, the implementation
process, and WDW Grand Coulee mitigation project proposals.

Consultation with PNUCC and WDW representatives to develop a
HEP model for pygmy rabbits.

Consultation with NPS representative Karen Taylor Goodrich.

Consultation with EWU Research Unit Biologists Chris Merker
and Tom Stralser.

Tracy Rock field measurements for HEP. Individuals represent-
ing UCUT, CCT, WDW, BLM, SCS, NPPC, YIN, USBR, NPS, EWU,
Lincoln County Commissioners, and private landowners partici-
pated in the HEP analysis.

Briefing with Grand Coulee Steering Committee concerning HEP
evaluation results.

Consultation with NPS, peregrine fund, BOR regarding Lake
Roosevelt mitigation proposal to reestablish peregrine falcon.

Briefing with Tracy Rock area landowners regarding results of
the HEP process.

Submitted outline of Chief Joseph Wildlife Mitigation Planning
Study to the Department of Community Development for inclusion
in the Washington intergovernmental review process (Federal
Clearing House Process).

Discussed status of project with Lincoln County Commissioner
Andy Rustemeyer.

Grand Coulee/Chief Joseph Wildlife Mitigation Steering
Committee meeting.
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1-10-91

1-15-91

1-31-91

2-01-91

2-07-91

2-21-91

3-01-91

3-05-91

3-06-91

3-08-91

3-12-91

3-18-91

3-21-91

4-04-91

4-08-91

4-10-91

4-10-91

Meeting with Harold Roloff (landowner) and John Martin (TWC).

Consultation with NPPC member Bottiger on Public Outreach
Program for Columbia River wildlife mitigation.

Consultation with Andy Rustemeyer.

Beginning of Chief Joseph Dam Wildlife Mitigation Planning
Study. WDW as lead agency for BPA-funded study.

Consultation with BPA on predesign contract elements for
Lincoln County sharp-tailed grouse and Douglas County Pygmy
Rabbit Project proposals (Grand Coulee mitigation).

First meeting of Chief Joseph Wildlife Mitigation Planning
Study Interagency Technical Working Group. Members include
WDW, CCT, NPPC, BPA, PNUCC, COE, USFWS, BLM, and UCRC.

Began interviews with local landowners in the Chief Joseph
study area: Lee and Joan Hanford, Paul Benson, Tex
Troutman, Charles and Sharon Hammon.

Meeting with Douglas County Wheat Growers Association.
Reviewed the status of Columbia River wildlife mitigation.

Grand Coulee/Chief Joseph Wildlife Mitigation Steering
Committee meeting.

Interviews about study area with Melvin and Shine Thoren,
and Lee Hemmer, landowners, Douglas County.

Consultation with BPA concerning components of WDW statement
of work for Tracy Rock sharp-tailed grouse proposal and
Douglas County Pygmy Rabbit Project.

Briefing with Dave Dormaier (Douglas County landowner) and
Douglas County SCS representatives regarding pygmy rabbit

management plans and conservation easement terms.

Briefing with Douglas County Steering Committee members
regarding the status of the Columbia River Mitigation Program

Meeti ng with COE, reviewed Rufus Woods Lake and mitigation
sites for ten-foot pool rise.

Chief Joseph Wildlife Mitigation Planning Study Interagency
Technical Working Group meeting.

Chief Joseph Project Biologists join COE for trip to Bail ey
Basin and Buckley Bar on Rufus Woods Lake.

Chief Joseph Project Biologists gave an update to the Ephrata
Sportsmen Club about the project.
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4-17-91

4-25-91

4-30-91

S-01-91

S-06-91

S-08-91

S-09-91

S-15-91

S-30-91

6-03-91
through
6-06-91
6- 06- 91
6-10-91
through
6-18-91

7-10-91

7-16-91

7-30-91
through
7-31-91

8-09-91

8-21-91

Chief Joseph Wildlife Mitigation Planning Study public meeting
in Bridgeport.

Meeting with Melba Cannon and Shine Thoren; discussed
"Bridgeport: A Collection of Memories."

Project Biologists' meeting in Olympia with USFWS to go over
HEP models and target species.

Project Biologists reviewed original land survey notes of
Chief Joseph Study area at Department of Natural Resources,
Olympia.

Grand Coulee pre-design contract begins; funded by BPA.

Chief Joseph Wildlife Mitigation Planning Study Interagency
Technical Working Group meeting, and tour of Rufus Woods Lake.

Project Biologists, USFWS, and COE looked at staging areas,
spoil piles, and started planning HEP in field.

Project Biologists went to Waterville Soil Conservation
Service, Douglas County Courthouse, and Waterville Museum.

Grand Coulee/Chief Joseph Wildlife Mitigation Steering
Committee meeting, Spokane.

Contacted 30 local landowners for permission to enter their
land for HEP study.

Project Biologists met with COE and USFWS; did preliminary
HEP field work.

Chief Joseph Wildlife Mitigation Habitat Evaluation Procedure
field study.

Grand Coulee/Chief Joseph Wildlife Mitigation Advisory Group

meeting.

Project Biologists met with COE to discuss aerial photographs
of non-inundated (affected) areas.

Chief Joseph Wildlife Mitigation HEP grab samples on Rufus
Woods Lake.
Talked to Dick Thompson, retired Game Protector, Department

of Game, Electric City.

Chief Joseph Wildlife Mitigation Technical Working Group
meeting, Ephrata.
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9-03-91

9-06-91

9-11-91

9-13-91

9-24-91

9-25-91

9-25-91

10-07-91

10-07-91

through

10-08-91

10-08-91

10-08-91

10-23-91

10-30-91

11-01-91

11-05-91

11-20-91

11-23-91

Talked to Jack Wells, landowner, Okanogan County.

Project Biologists met with Jay Weber (Douglas County
Commissioner) and later interviewed Harold Weber (longtime
area resident landowner); and interviewed principal

Ray Gilman at Wright Elementary School.

Project Biologists gave an update of the study to Ephrata
Sportsmen Club, Ephrata.

Interviewed George Thalheimer, landowner, Okanogan County.

Second Chief Joseph Wildlife Mitigation Study public meeting,
Wright Elementary School, Coulee Dam.

Project Biologists met with COE personnel, Bridgeport, to
address comments received at public meeting.

Douglas County Steering Committee meeting, Mansfield.

Project Biologists interviewed Cecil and Eleanor Trefry,
Hanson longtime residents of Trefry Canyon in the study area.

Chief Joseph Wildlife Mitigation HEP study for impacted
areas around Chief Joseph Dam.

Consultation with COE regarding potential future mitigation
lands surrounding Chief Joseph Dam and Rufus Woods Lake.

Briefing Lee Hemmer, landowner, and Wheat Growers
Association, Douglas County.

Mailed draft report for Chief Joseph Wildlife Mitigation
Study to Technical Working Group members.

Chief Joseph Interagency Technical Work Group meeting,
Ephrata.

Grand Coulee/Chief Joseph Wildlife Mitigation Steering
Committee meeting, Spokane.

Mailed revised draft report for Chief Joseph Wildlife
Mitigation Study to Technical Work Group members for
comments.

Wildlife mitigation presentation in Sandpoint, ldaho at
annual BPA contract coordination meeting.

Over 600 copies of draft report "Wildlife Habitat Impact

Assessment Chief Joseph Dam Project" distributed to
interested parties for comment.
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11-25-91

12-03-91

12-09-91

12-11-91

12-16-91

01-06-92

01-15-92

01-21-92

01-31-92

Consultation with COE and Douglas County Commissioners,
Waterville, on Chief Joseph Dam study and Columbia River
mitigation under the Power Act.

Grand Coulee/Chief Joseph Wildlife Mitigation Steering
Committee meeting, Spokane.

Project Biologists met with Grant County Public Utility
District, Ephrata, to discuss Chief Joseph Dam Project
draft report.

Final public hearing on Chief Joseph Wildlife Mitigation
Study conducted at Bridgeport to gather formal input on
wildlife habitat losses and mitigation objectives.

Consultation with Ephrata Sportsmen Club member regarding
non-tribal priority objectives.

End of formal comment period for Chief Joseph Wildlife
Mitigation Study.

Project Biologists complete response to comments on the
draft circulated for review.

Consultation with NPPC regarding Chief Joseph Loss
Assessment, mitigation objectives and associated

public outreach effort.

Submittal for Final Report "Wildlife Habitat Impact
Assessment Chief Joseph Dam Project".
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APPENDI X C
Flora and Fauna Associated wth the Study

The followi ng materials are reprinted from

Eri ckson, et al., 1976
Foster, et al., 1982
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APPENDI X C-|

Sheet 1 of 12
spring species list and relative abundance of plants in the Rufus Woods Lake Study area.

Status
P=Perennial
A=Annual

Plant _s-recies,

Hahitat and Plant Abundance®

Shrub-steppe

Rock

Rockland

Coniferous—forest

Coniferous tree
over shrub layer

Macrophylleous
vine and shrub
Broadleaf tree
over shrub laver

‘Rtpnrinn

Mixed coniferous
and broadleaf

trees over
shrub laver

Bucklev Bar

Short's Island

Goose Island

Fark Island
Lone Pine lsland

Trecs

Pondcrosa pine (Pirus nonderosa)

Vsancaln alder {(Alrua incina)

Ayt ar asspen (Proulus treruloides)

Pee¥ » ¥¢ uataie juniner (Juriperus scopulorum
Witer birch (Betuls occidentalis)

Dountas f it (Pse: tntsiza renriesi i)

5lack cottcnwood (Penulus trickocarpa)

T UVTVTTUVTUTUDO

Shruhe

wveth Fuckwheat (Frinrcnun Feracleoides

51z sapebrush (Arte—i<ia tridentata)

Sulfur lupine (Lu~{nua culndureus)

Bitterbrush (Purshia tridentata)

Green rothitbrush (Chrv<otharmnus viscidiflorus)
Szoo:h suzac (Rhus plahra)

Snow buckwheat (Friofonum niveuvm)

Threctip sagebrush (Artemisia tripartitas)

Velvety lupine (Lupinus leuconhvllus)
Rabbitbrush (Chrysothamnus nauseosus)

W U UUUTUTUTUTUTU
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% Relative abundance scsle: Sesbundant, &=very cewmon, 3=occasiocnsl to {rregularily common, 2~infrequent, lersre. O=single plant seen.

Not classified tO svecies.
Plant species found during. studies other then habitat ®

tudl em

Taken

from Erickson, et

PP.

456-467
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1976
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Sheet 2 of 12
Spring species list and relative abundance of plants in the Rufus Woods Lake Studv area.

Hahitat and Plant Abundance.
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Shruba (continued)
Grav horsebrush (Tetradvmia caneaetna) P 2 1 2 -\ o - - -
Silky ivpine (Lupinus sericeus) P 3 2 - - 2 - - -
Mockorange (Philadelphus lewisii) P 2 3-b 2-3 1-2 3 & 3 3 2 - - -
Western virgins hover (Cleratis l{ipusticifolis) P - 3-4 - 4-5 3 - - -
Serviceberry (Arelanchier alnifolia) P - 2-3 1 2-3 4 3 3 2 3 1 - -
Tarragon (Arzerisia dracunculus) P - 1 1 - 2 2 - 2 2
Rocky “euntain raple (Acer glabrum) P - 1-2 - - 2 3 - 2 - -
Squav currant (Rihes cereum) P - 2 2 1-2 2 1-2 1 2 - - -
Ocean-sprav (Holediscua discolor) P - 2 - 1 - - -
Pearhip rose (Rost woodai{) P - 2 - 3 3 2 2 2 2 - -
Sncwberry (Svrohnricarros albus) P - - - 3 2 4 1 - -
Chokecherry (Prurus vireiniana) P - 2 2 2-3 2 2 2 - -
Tall Oregongrave {Rrrbeds aquifolium) P - 2 - 3 2-3 - - -
Creasevood {Sarcobatus vermiculatus) P - - - 1-2 - - -
Willow (Salix sp.) P - - - o-1 1 - - -
Golden currant (Rihes aureum) P - - - 1-2 - - -
Columbia hawthorn (Crataecus columbiana) P - - - 4-S 2 - 2-3 1 1
Siberian elm (I'Imus punt la) p - - - - 1 0
Red-osier dogwood (Cornus stolonifera) P - - - 3 2 - - -
Northern buckwheat (Er{oponum compositum) P - - - - 1 - -
Herhs
Yarrow (Achillea millifol{un) o] 3 2 2-3 3 2 3 3 1 2-3 3 3 2
Crested wheatgrass (Agropvron cristatum)- P 3 - - - - -

See footnote at end of cables.



Sheet 3 of 12
Spring species 1list and relative abundance of plants in the Rufus Woods Lake study area.

Habitat and Plant Abundance‘
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Herhs (continued) e
Quackprass (Acroovron renens) p - - - - - - -
Bluebunch wheatgrass (Acronvron spicatum p 3 s 3-4 3 2 3 - - 3 4 1 -
Pale false dandelion (Acoseris glauca) P 1-2 - 2 2 - - - - -
Creepine bentgrass (Acroatis alba) p - - - - 3 -
Intcrruoted apera (Agrostis interrupta) A - - 3 - - - 2
wild onion (Allfum sp.) p - - - - 1 - -
Tarweed f {ddleneck (A~<inckia lvcopsoides) A - - - - 1 - - !
Lov pussvtocs (A-ternir!a dimorpha) p 1-2 - - - - -
Rosv pussvtoes (Aatenparfa nicrophvlla) =] 1 2 - - - -
Soreading doghane (Annrvnun androsaemifolium) P - - 2 - - -
Sicklepod rockcress Arahis snarsiflora) - P -~ 2 - - - 2 2 - -
Cc=mon burdock (Arctf n—~mi nus)® A - - - - - - -
Ballhead sandwort (Arenaria congesta v ar . P - 1 - - - - - -
prelifera)
Twin 2rnica (Arnica sororia) P - Ol - - - - - -
Northern wormwood (Arte-{sin carmestris) p - - - - 2 - - -
Western rupwort (Arterieia ludoviciana p 2 - - - - 2 4 3-4 s 3
Showvy milkwced (Asclertas speciosa) p - - - 3 - - - 3
Douzlas' aster (Aster suhsnicatus) p - - - - - 2-3 3 - -
Purple milkvetch (Astracalus anre<tis) p - - 1-2 - - - - - -
Palouse milkvetch (Astrar~lus arrectus) P - - - - - 2-3 - - -
Woollv-pod milkvetch (Astraralus purshii) p - - 2 - - - -
Arrovleaf balsacroot (Ralsa~orhiza sagittats) P 2 3 3 2 3 - - 3 - -
Douglas’ brodiaea (Brodiaca douglasii) p 2 1 1-2 - 1-2 - 1 - -

See footnotes at end of table.
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peeler 1ist and relative abundance of plante in the Rufus Woods Lake study area.

Sheet 4 of 12

Plant species

Hahitat and Plant Abundance’

ree

la r

PPerennia
AAnnual
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Satus
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Rock
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Sh rts Is land

Cs selslan d

Pak Isl and

Lone Pine Island

Herbs (continued)

Rattle grass (Brorus bri zaeformie)

Soft brore (8ro~us rollis)
Cheat grass (Bro- i3 tec torun)
Sexo 11lv (Caloctarzus sp.)

Slenderbeahed sedre (Carex athrostachya

Shepherd's-purse (Carsella bursa-Eastoril)c

Babh's sedge (Carex hehhit)

Shert-beaked sedgpe (Carey brevior)€

Dougias” SCize (Cares denrTasif)

Porcupine sadge (Carer hwstricina)
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Woellv sedge (C irev laru i nosa)

Nebraska sedge (Carex ~snraskenais

Clustered field scdge (Corex nraegracilia)

Krot-sheath sedge (Carex retrorsa)

Fox sedge (Carex vulpinnidea)
Whitescp (Carcaria drabte) ©
Irdian pafintbrush (Castilleia sp

Canada thistle (Cirsium arvense)

See footnotes at end of table.

)
Russian knapweed (Cent anrea regens)c

Hoarv fzlse-varrow (Chaenactis douglasii)
Lazbsguarter (Chenopodfum album)¢
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Spring species 1l4st and relative abundance of plants in the Rufum Woods Lake study area

Sheet $ of 12

Plant SPECI €S

Status

PePerennial
A=Annual

Habitat

and Plant

Abundance'

Shrud-steppe

Rock

Rockland

Coniferous forest

Coniferous tree

over shrub layer

Macrophyllous

vine and shrud

Broadleaf tree

over shrub layer

Riparian

trees over

Mixed coniferous
shrub layer

and broadleaf

Buckley Bar

Short's Island

Goose Island

Park lsland

Lone Pinc Island

Barbs (centinued)
wavv-leaved thistle (Cirafum undulatum
Zull thistle (erQ1um'vdizargY - - J
Pirk fatries (Clarkia pulchalla)
Sprinsheastvy (Clavtoria lanceclata)
Blue-eved Marv (fcllinsia paryiflora)
Larze-flceered collomia (Cello~in Erandiflora)
Bastard toad-flax (Corardra umhellata var.
511114 3)
Bimzwoad (Corvalwvulua arvenede)€

Cole-.~ia tickseed (Coarecnsis atkinsoniana
Sler !vr hzwxsbeard (Crecie atr-barba)
Crav tawksbeard (freais {rter—edia)

Szcure crvnzantha (Crves aintnt amhieea)
zrizzle bladder_fern (“vstonteris fragilis)
Orcmatrd grass (Dartviis plo~eraca)®
Urlani larksour (Mela“i~{:— nutralliantium)
Wesrtern transyzustard {i.cscurairia pinnata)
Alaal!l salterass (Disticnlis sericta) .
Stickv shcoting star (Dolecatheon cusickii)
Saring whitlow-grass (Draba verna)
Spike-rush (Sleocharis sp.)€

See footnotes at end of table.
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Spring species list and relative abundance of plants in the Rufus Woods Lake study area

Sheet 6 of 12

Plant soecies

Status
PuPerennial
A=Annual

Hahitat and Plant Abundsnce®

Shrub-steppe

Rock

Rockland

Coniferous forest

Coniferous tree

over shrudb layer

Macrophvllous
vine and shrub

Broadleaf tree
over shrub layer

Riparian

Mixed coniferous

over

and broadleaf
shrub layer

trees

Buckley Bar

Short's Island

Goone lsland

Park Island

Lone Pine Island

Herhs (continued)

testern ryegrass (Elvrus glaucus)
Willow-herb (Enilobiumn sp.)

Cormon horsetall (Fqui setun arvense)

Cozmon scouring-rush (Fauisetum h-enale)
Cut-leaved daisy (Erieceron co~pos{ctus)
Srreading fleabane (Friceron diverrens)
Thread-leaf fleabane (Frireron filifolius)
Descrt vellow daisy (¥r{ reron 11 nearis)
Philadelphia daisv (Eriveron ohiladelphicus)®
Shaggv fleabane (Friceron nu~f lus)

Woolly sunflower (Frienhvllum laratum)

Rough wallflower (Frv«irur asnerum)

Idaho fescoc (Festuca {datuensis)
‘hite-stemmed frasera (fr.scra alhicaulis)
Blanket-flower (Calllardia aristats)

Northern bedstraw (Cal {un boreale)

Sticky purple geranium (Gerariu~ viscosissioum)
Old =man's whiskers (Geun triflorun)

Fovl mannagrass (Glycerfa striata)

Azer{can licorice-root (Glvcvrrhiza lepidota)
Resinveed (Grindeli{a sp.)

See footnotes at end of table.
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Spring species list and relative abundance of plants In the Rufus Woods | ake study area.

Sheet 7 of 12

Plant species

Status

P=Perennial
A-Annual

Habitar and Plant Abundance.

Shrub-steppe

Rock

Rockland

Coniferous forest
Coniferous tree
over shrub laver
Macrophvllous
vine and shrud
Broadleaf tree
over shrub laver

Riparian

Mixed coniferous
and bhroadleaf
trees over

shrub layer

Buckley Bar

Short's Island

Co se Island
Park Island
Lone Pine Island

Berbhs (continued)

Ckanozan stickseed (Hackelia cfliata)
thited's halioolobos (Halirolobos whitedil)
Co~on sunflower (Helianthus annuus)
Roundleaf alumroot (Heuclera cvlindrica)
YWoolly weed (Yierac fu~ scouleri)

Jagzed chickweec (tinlocteum u~hellatum
Foxtall barley (Unrder— fuhatur)

Western blue flay (iris riswourfensis)
Yellow flag (Iris naer Aasorus) O
Tall zarsh-elder (Ivas n=htéplin)
Baltzicrush (Jurcus *=*!ci:q)
Dazzer leaf rush (Jurzus en<i felius)
Prairie funegrass (Xcelerta cristata)

Blue lettuce (Lactuca rulchel la) €

Pricklv lettuce (Lactucz serriola)
Duckwaed ' . emry mimor )

Clasoing peopergrass (Lenidivn perfoliatum)
Prict1vPNl OX (ienzo tactvion puncens)
Colu=bia bleiderpod (Lesquerella douplasit

[

Bulbiferoua prairiestar (Lithophragma bulbifera)

See footnotes at end of table.
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Sheet 8 of
Spring species list and relative sbundance of plants in the Rufus Woods Lake study area.

Hahitat and Plant Ahundance.
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Plant soecies
Rerbds (continued)
S=all flowered prairiestar (Lithophragma parviflora) P 2 - 2 1-2 - 2 - - - - -
Western procwell (Lithospermum ruderale) P 2 2 3 - - - - - -
Fern-leaf lomatius (Lomntium dissectur P - 2-3 3 - 2 - - - 2
Grav's desert-parslev (Lomatiu~ gravi) =] - - - - 3 - - -
Nine-leaf lomatium (Lonatfum cr! ternatum) P 3 3 2 - - - - -
Cut-leaved water horehound (l.vcopus americanus) ¢ p - - - - - -
Clover fern (Mara! lea vestita) P - - - -— - -
Alfalfa (Medicaro sativa)® =] - - - - - -
White sweet -clover (Melf lotus alba) p - 3 - - 1 2 2
Min: (VYenth sp.) P - 2 - - 1
Field eint (Mentha arvensis) p - - - 2 - - - -
Saall bluebelis (Mortenstfa lonpiflora P - 2 - - - - -
Pink mfcrosteris {¥icroaterla praclIls) A 1-2 - - - - - -
Yellow monkev-flover (M{rulus purtatus) P - - 3-4 - - - -
Line-leaf Indian lettuce (Montia linearis) A - 2-3 - - - - -
Miner’s lettuce (Montia perfoliata) A - - 3-4 - - - - -
S=all flowered forget-mo-not (Mvosoti s laxa) A - 2 2 - - - 1 -
Cor=on evening-primrose (Oenothera strisosl) P - - - - 2 -
Brittle cactus (Onuntia frari! {s) P 1-2 - 1 - 1 - - -
Grand Coulee owl-clover (Orthocarpus barbatus) A 1-2 - - - - -

See footnoceo at end of table.
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Plant s~ecies

Status

P=Perennial
A=Annual

Shrub-ateppe

Rock

Rockland

Coniferous foreat

Coniferous tree

over shrub laver

Macrophvllous
vine and shrub

Broadleaf tree
jover shrub laver

Riparian

Mixed coniferous
and broadleaf

trees over

shrudb layer

Herhs (continued)

Indian ricegrass (Orvzopnais hvmenoides)
Yellow beardtonque (Penstemon confcrtus)
Richardsorn's penstecmon {(Penate~nn richardsonid
Reed canarvgrass (Pralaris arurdiracea)
Sflvarleaf phacelia (Phacelia hastata)
Threadleaf phacelfa (Phacelfa linearis)

Tufted phlox (Prlox carsnitosa)

Loag leaved phlox (Phlex longifolia)

Couorn plantain (7} .- v rmajor)

Indian-wheat (Planti~o para~nnica)

Bulbhous bluearass (Foa bulhosa;

Canaifan bluegrass (Poa co~nresan)

Kevala bluegruss (Poa nevadensis) R
Whaeler's bluegrass {iona navvosa var. wheeleri)
Kentuckvy bluezrass (Poa rratencis)

Saniberg’s bluepnrass (Poa sandbergii)

Pire bdluegrass (Poo~ scanrell:)

Lictlenells poleraniur {Pniemoriur nicranthum
Srmartweed (Polveorur sp. ) c
Cemmon silverweed (Potent 11 la anserina)

Tall cinquefoil (Potentilla arguta)

See footnotes at end of table.
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Spring species lint and relative abundance of plants In the Rufua Woods Lake atudv area.
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Plant snecies

Status
P=Perennial
A=Annual

Hahitat and Plant Abundance‘

Shruh-steppe

Rock

Rockland
Conif{:rous forest
Coni{ferous tree

over shrub laver

shrub

Macrophyllous

vine and

Broadleaf tree
over shrub layer

Riparian

Mixed coniferous
and broadleaf

trees over

shrub layer

Ruckley Bar

Short's Iasland

Goose Island

Park Island

Lone Pine Island

Herbs (continued)

Prairie cinquefoil (Potentilla pensylvanica)
Self-heal (Prunella wvulearis)

Nuctall's alkaliprass (Fuccinellie nuttalliana)
Shore buttercup (Ranunculus cvmbalaria)
Sagebrush buttercup (Ranunculus—glaberrimus)
Poison oak (Rt us radicans)
Wzzer-cress(Rorinna na<surtium - aquaticum
Curlv dock (Furex crisnur)

Tumhleweed (Salsola kali)?

Grav ball sage (Salvia dorri i)

Swai~p saxifrage (Sax{ frace inteprifolia var.

le~tooatala)

Acerican bulbrush (Sci rpus arericanus)
Small-f ruited bulbrush (Scf rpusmicrocarpus)
Narrow-leafed skullcap (Scutellaria angustifolia)
Lanceleaved atonecrop (Sedu— lanceolatum
Wornleaf stonecrop (Sedu— steronetalur)
Wallaze's selaginella (Selarinella wallacei)
Western groundsel (Senccio !{ntecerrimus)
Douglas’ silene (Sflene dourlasii)

Sticky cockle (St lene noctif lora)

Jim H1ll mustard (Sisvrbriur altissimum)®

See footnotes at end of cable.
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Spring species list and relstive abundance of plants in the Rufus Woods Lake study area.
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Hahitat and Plant Abundance.
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Plant species v i < 7] [ [ (5] (S9N~ I > = © o T owve a [ [ B -
Kerbs (continued) c
Blue-eved grass (Sisvrinchium anpustifolium) P - - - - - - - - - -
Starrv Solumun-plume (Srmi{lacina stellata) P - - - - 2-3 1 2 - - - -
Bittersveet (Solanum dulcarara) r - - - - 2 - - 1 - - 0
waite stermszed plobe-mallow (Sphaeralcea munroana) P - - - - 1 - - - - - -
Shinv leafed spirea (Sniranea betulifolia) P - 2 - - - - - - - -
Sand dropseed (Snoorobolus crvptandrus) r - 1-2 - 3 - - 2-3 - - 2 :]
Redre-rettle (Stachvs sp.) r - - - - 1-2 - - - - -
Narrow-leaf skeletonwced (Stenhancreria tenuifolia P - - - 3 - - - - - 0
Needle and thread grass (Stipa corata) P 3-4 - 2 2-3 - 2 - - - - -
Szall needlegrass (Stina occidentalis var. minor) P - - 2 - - - - - - - -
Slender seablite (Suirda occidenzalis) A - - - - - - - - - -
Co==cn Jdandel ion (Taraxacum officinale P 2 - - - - - - - - - 2
Yeadowrue (Thalirctru- sp.) P - - - - 1 2 2.3 - - - -
Coatsbeard (‘raronaeon sp.) A 1 - 1-2 2 - - - 1 - - - -
Sucklirg clover (Trt folium dubium) A - - - - 2-3 - - - - - - -
White clover (Trifolium renens) r - - - - 3 - - - - - - -
Con-on cettail (Tvoha latt folia) P - - - - - 2 - - - - - -
Stinging nettle (Urtica dloica) P - - - - 1-2 - - - - - -
Comron rullein (Vertascum tkansusg) A - 3 - - 1 - 1 - 2 3 2-3
Brazted vervain (Verhena bractaata) A - - - - - - - - -

See footnotea at end of table.
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Aahitat and Plant Abundance‘
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Berhs (continued) b
American brooklime (Veronica americana) A Zb 2-3 2
Northern bog violet (Viola nephrophvlla) IFZ 2 2
0 i - - - - - '
.\.urtall V|volet (Viola nuttallii var. major) b » I 2
wWoodsia (Woodata orecszna) 1 2 - - - - o
Rocky Mountain woodstia (Woodsia sco ulina r 2 - - - 2 - - o
Cor=on cocklebur (Xanthfum strumarium) A
Death-carus (Zieacerus sp.) P 2 - - - -

% Relative abundance scale: S-abundant, é=very common, l=occasional to irregularily common, 2=i{nfrequent, |-rare.

c Not classified tO sopecies.
Plant species found during studies other than habitat atudlea.

O=gingle plant seen.
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APPENDI X C-2

Shoveler (Spatul a clvpeata)

Wood duck (Ai x sponsa)

Redhead (Avtiwva anericana)

Ri ng- necked duck (Avthva collaris)
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Sheet 1 of 7
Rirds observed along Rufus Woods Reservoir from 17 July, 1974 through 30 July, 1975 (continued)
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Common | oon (Gavia immer) W U
Arctic loon (Gavia arctica) M (one record) r
Red-throated | oon (Cavia stellata) W (four records) r
Reg-necked grebe (Podiceps prisegena) M (three records) r
Horned grebe (Podiceps auritus) W u
Eared grebe (Podi ccps caspicus) R C
Western grebe (Aecimophorus occi dentalis) M u
Pied-billed prebe (Podilvmbus podiceps) w r
Great blue heron (Ardea herodias) * R R,c
Bl ack- crowned night heron (Nvcticorax nveticorax) S r
Whistling swan (0lor cclumbianus) M (four records) r
Canada geose (Branta canadensis) * R R R C C,c
White-fronted poose (Anser albifrons) W (one pair w ntered) r
Snow goose (Chen hyperborea) M (one bird seen on 3 occasi ons) r
Mallard (Anas nlat vriivnctios) * R R U,c
Gaduvall (Anas strepera) () R P,u
Pintail (Anas acuta) w U
Green-vinced teal (Anas carolinensis) () R R,Tr
Blue-winged teal (Anas discors) (7)) S R
Cinnamon teal (Anas cvanopntera) (7 S . R
Ameri can widreon (Mareca americana) (2) R Taken from Erickson, et al., 1976 R,c
S r
S Y
u U
U
r

Cnnvasback (Avthva valisineria)

2 5ee footnotes at end of table
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Birds observed along Rufus Wwods Reservoir from 17 July, 1974 through 30 July, 1975 (continued)®

d
. Habitats
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Lesser scaup (hvthva affinis) W c
Cormon goldeneve (Cucephal a clangula) w c
LBarrow's goldeneve (Bucephala islandica) W r
« Dufflehead (Bucenhala albeola) H u
o Ruddv duck (Qxyura_4anaicensis) W r
o L8 ol o
" looded rierganser (Lonhodvtes cucullatus) M (four records) r
Corron merpanser (YMersus merranser) * R C,c
Rel-hreasted merganser (Clerpus serrator) W (one record) r
Turkev vul ture (Cathartes aura) S r r r
ficshavk (Accipiter pentilis) W (one record) T
Sharp-shinned havk (Accipiter striatus) R r r r r
Cocper's hawk (Accipiter cooperii)- W T r
led—-tailed hawh: (Luteo jamaicensis) * R ¢ u c r C c u
Suvainson's hauk (bitea swainsani) S (one record) r
Rouesh-legpred hawk (Luteo lacopus) v r
Ferruginous hawk (fuecto regalis) S r (one record)
Gol den eagle (Aquila chrvsaetos) * R ¢ C,c C r u U U U
Bal d eagl e (Jtaliaeetus Jeucocephalus) w ¢
Yarsh hawk (Circus cvaneus) * R u U U,u
Osprev (Tandion haliaetus) S (one pair) u
Prairie falcon (Falco nexicanus) * R r R,r r
Yerlin (Falco cclumbarius) W r r
American kestrel (Falco sparverius) * R ¢ C,ue U C,u C,u v ¢ (dead'tr
Bl ue grouse (Dendragapus ohscur us) * R C,c
* R C,c C,c C,c

Ruf f ed grouse (Bonasa—umhellus)

% see footnotes at end of table
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Bi rds observed al ong Rufus Wods Reservoir from 17 July, 1974 through 30 July, 1975 (continued)
Habitats
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Sharp-tailed grouse (Pedioecetes phasianellus) W r (one record)
Sage grouse (Centrocercus urophasi anus) W r (one record)
California quail (Lophortvx californicus) * R U, U,c C U u,c c,c C
Ring-necked pheasant (Phasianus colchicus) * R wu C,u U,u C,c C,c
Chukar partridge (Alectoris graeca) * R ucec,cu u U,c
Gray partridge (Perdix perdix) () R R,c c c u e
American coot (Fulica anericana) W (two summer records) c
Killdeer (Charadrius vaciferus) * S U
Common sni pe (Canella gallinago) W r
Long-billed curl ew (umenius amerdicanus) * S R R
Spott ed sandpi per (Actitis macularia) * S C
Sotitarv sandpi per (Tringa solitaria) M (one record) r
Lesser vellowleps (Totanus flavipes) M (three records) r
Pect oral sandpi per (Erolia melanotos) M (one record) r
Least sandpiper (Erolia minutilla) M (one record) r
Herring pull (Lhrus argentatus) M u
California guil (Lnrus cali_fornicus) S u
Rine-billed sull (Larus delararensis) S c
Bonaparte's gull (Lnrus philadelphia) - M (one record) r
Torstcr's tern (Stecna forsteri) M (one record) r
Rock dove (Colunba livia) * R C U u
Mourning dove (Zenai dura macroura * R U U C C,r Cr c,r C,r R Cc,r r U,
Barn oW (Tvto alba) R R,r
G eat horned ow (Bubo virginianus) * R U,u C,u C,u r C,u

%ee footnotes at end of table.
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Birds observed al ong Rufus Whods Reservoir from 17 July, 1974 through 30 July, 1975 (continued)?

Habitatsd
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Burrowing ow (Speotvto cunicularia) * S r R
Lonp-eared oW (Asio otus) * R U,u R,r U,u
. Short-eared oW (Asio flammeus) * R u U,u
s Saw-whet owl (Aesolius acadi cus) W r (two records) r
< Poer-will (Phalaenoptilus nuttallii) * S u u
' Common nighthawk (Chordeiles mi nor) * S C C
Vaux's swift (Chnctura yanxi) S r (two records)
ihite-throated swift (Aeronautes saxatalis * S C
Rufous hurmingbird (Selasphorus rufus) * S U U U
Call iope hummingbird (Stellula calliope) S r r r ‘
Belted kingfisher (Megacervla al cvon) * R * - U u
Coemon f 1 icker (Colantes auratus) * R U,u C,c Cybu C,u C,u u
Lewis ' woodpecker (Asvndesmus lewis) * st C C U r
Downv woodpecker (Dendrocopos pubescens) * S Uyu U,u u U,u (dead &
Lastern kinecbird (Tvrannus tvrannus) * S u ¢ u C U
Vestern kinpbird (Tvrannus verticalis) * S U C C R C U u U C U
Sav's phoebe (Snvornis sava) * S R u
i1 lew flvcatcher (Empidonax traillii) * S R U R
Flvcatcher (Hammond's or Dusky) (Empidomax Sp.) S C
Vestern wood pewece (Contopus_sordi dul us) * S C U C
liorned lark (Eremophi la alpestris) * R wu C,c
Vielot-green swallow (Tachvci neta thalassina) M c
Tree swallow (Iridoprocne bi col or) * S Y
Dank swallow (Riparia riparia) * S C
* S U

Rough-w nged swal | ow (Stelgidopteryx ruficollis)

a
Sce footnotes at end of table.
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Bi rds observed al ong Rufus Wbods Reservoir from 17 July, 1974 through 30 July, 1975 (continued)-

Habitats
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Barn swal | ow (Hirundo rustica) 5 ‘ © i
diff swallow (Petrochelidon pyrrhonota) * 5 J] Cc
. . 1
Steller's jav (Cvanocitta stelleri) U (one record)' ]
O ack-hilled magpie (Pica pica) * R ¢ U,u c,c uu Uyu U,u U,u R,r ¢
o Comnon raven (Corvus corax) * R u ccu U
Common crow ( Corvus brachvrhvnchos) * R u C,c U,u
" Clark's nutcracker (Nuci frapa col unbi ana) * R C,c
Blacl-capped chickadee (Parus atricapillus) * R u C,e U,u C,c C,c u U,u
Red- breast ed nuthatch (Sitta canadensis) * R U,u
Brown creeper (Certhia familiaris) * R U,u
Di pper (Cinclus mexicanus) * R (one pair |ocated)
House W en (Troslodvtes aedon) * 3 U U
Vinter wen (Troglodvtes troplodvtes) W (three records) r r
Canvon W en (Catherpes Mexi canus) * S C,u U (one winter record)
Rock wren (Salninctes nhsoletus) * S cC ¢ R (three winter records)
American robin (Turdus micratorius) * R U C,u C,u c,u €C,u C,u
Vari ed thrush (Ixoreus naevi us) W u u
Lestern hluebird (Sial ia mexicana) M r r (two records)
Mourntain bluebird (Sialia currucoi des) W r (two winter records, unconmobn mgrant)
Townsend's sclitai re (Mvadestes townsendi) w u u r u
Golden-crowned kinglet (Rerulus satrana) * R U,u u
Rubv-crowned kinplet (Repulus calendula) * R r R,r u,r u u
M (two records)

Water pipit (Anthus spinaletta)

aSee footnotes at end of table.
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Birds observed along Rufus Wwods Reservoir from 17 July, 1974 through 30 July, 1975 (continued)?
Habitatsd
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Boheni an waxwing (Bonhvcilla garrul us) %4 u B
Cedar waxwing (Bombvecilla cedrorum * S r U U
Northern shrike (Lanius excubitor) w u U
Logger head shri ke .(Lanius ludovicianus) . * s U c u
Starling (Sturnus vulgaris) * R C,c C,c C,e C,c C,c U e (gégd ¢
Red- eyed vireo (Vireo olivnccus) * S C C
Orange-crowned war bl er (Vermivora celata) LA U u
Yel | ow war bl er (Dendroica retechis) * S R C C R R R
Yellow-rumped warbler (Deundroica coronata) M U U U U
Townsend' s war bl er (Dendroica townsendi) M (two records) r
MacGillivarv's warbl er (Oporornis tolmiei) * S R u c
Uilson's warbl er (Vilsonia pusilla)- * S U C C R R
House sparrow (Passer donesticus) * R C,c
lestern meadovlark (Sturnelia ncrlecta) * R C,eC,eU,r Rr R,r R rr
Yellow-headed bl ackbird (X¥anthocephalus * S i
xanthocephalus)
Red-winces blackbird (Apel aius phoeniceus) * S 1
Northern oriole (Icterus galbhula) * S u u C c c U C u
Brever's blacibi rd (Euphasus cvanocephalus) * R U C,c
Brown-headed cowbird (Molothrus ater) * S cC ¢C U C C U
Western tanager (Piraneo Judoviciana) * S C
Bl ack-headed crosbeak (Pheuct i cus mel anocephal us * S U U R
Lazul i buntine (Passcrina amoena) * S c C- R c
Lvening grosbeak (Hesperi rhona vespertina * R U,u u
Cassin's finch (Coerodacus casginii) * S U u
tlouse finch (Carpodacus rexicanus) * R C,cU,u
% R U,u

Pi ne sislin (Spinus rinus)

See footnotes at end of table.
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American goldfinch (Spinus tristis) - * R Ryu R,u C,u Ry C,u
Red crossbill (Loxia curvirostra) * R U,u u u
Rufous-sided towhee (Pipilo erythrophthalmus) * s C c C
Savannah sparrow (Passcrculus sandwichenris) * s U (grassland areas)
Grasshopper sparrow (Ammodramus savannarum) S (one record)
Vesper sparrow (Pooecetes gramineus) * s u u
Lark sparrow (Chondes tes prammacus) * g c C R
Dark-eyed junco (Junco hvemalis) * R u U U,c u C C U U
Tree sparrow (Spizel la arborea) W (one record) r
Chipping sparrow (Spizella passerina) LA U U U
Brewer’s sparrow (Spi zella breweri) * s u .
White-crowned sparrow (Zonotrichia leucophrys) w c ucC U U C u
Fox sparrow (Passerella jliaca) M (two records) T r
Song sparrow (Melospiza melodia) * R U,u u,u u u

b Breeding: * Known to breed on the study area (either nests located, young birds seen or territorial displays witnessed,;

c ? Suspected of nesting on study area.
Seasonality: R = resident, present all year, although abundance may vary seasonally; S = summer visitor only (includes
spring and fall) ; W = winter visitor only (includes fall and spring) ; M = migrant (Spring and/or fall) only.
habitats: See Section 7.3 for detailed description of first 9 habitats: others are self explanatory.

Abundance (in columns under habitats) : C = common; often aeen or heard in appropriate habitats; U = uncommon: usually
present but not seen or heard on every visit to appropriate habitats; R = rare;
present In appropriate habitats onlv in small numbers and seldom seen or heard.
(Capitol letter = breeding habitat; lower case letter -~ non-breeding habitat).



APPENDI X C-3

Rel ati ve abundance and seasonal status of mammal
identified in the Rufus Wods Reservoir study area, July,

1974 - July, 1975.

specieb

' Species Rel at i ve abundance®
Yeliow-bellied mar not (Marmota flaviventrli) Conmon Resi dent
Lsast chi prmunk (Eutamias minimus) Rare Resi dent
Yel | ow pine chi prmunk (Eutamias amoenus) Rare Resi dent
Northern pocket gonher(Thomomvs talpoides) Common Resi dent
Great Basin pocket (Peroznathus parvus) Abundant Resi dent
mouse
West ern harvest nouse (Reithrodontonvs meealotis) Rare Resident
Bushy-tail ed wood rat (Neotoma Ci nerea) Common Resi dent
Deer Mouse (Peromyscus maniculatus) Abundant Resi dent
Sagebr ush meadow mouse(Lagurus curt at us) Common Rssi dent
Miskr at (Ondatrazi bet hi ca) Rare Resi dent
House mouse (Mus wusculus) Rare Resi dent
Montane meadow mouse (Microtus montanus) Common Resi dent
Beaver (Castor canadersi s) Rare Resident
Porcupine (Erethi zon dorsatum) Commson Resident
Wite-tailed hare (Lepus townsendif) Rare Resident
Ruttall cottontail (Sylvilagus nuttallii) Common Resi dent
shrew (Sores sp.) Rare Resi dent
Coyot e (Canis | atrans) Abundant Resi dent
Bl ack bear (Ursus americanus) Rare Visitor
Raccoon (Procyon lotor) Common Resident
Vol verine (Qls cus) Rare Visitor
Badger (Taxidea taxus) Rare Resident
Striped skunk (ephpthsi t i s ) Rare Resi dent
Bobcat (Lynx_rufus) Common Resi dent
Mule deer (Cdocoi | eus hemionus) Abundant Resi dent
local migrant
Wiite-tailed deer (Wocoi | eus virginianus) Rare Local mi grant
Noose (Al ces alces) Rar e Visitor
Bat (sp.)Xis Common Resi dent

Seasonal i tvb

e Abundance rating:

Abundant = frequently recorded; Common = regularily

recorded i n | ow abundance: Rare = i nfrequent records.

Seasonality: Resident = year-lonq presence in studv area: Local Mgrant =
seasonal in-migrant: Visitor = occasional occurrence.
s&mm from Erickson, et al., 1976
pp. 174
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APPENDI X C-4
Partial List of Reptiles and Anphibians
Found in Project Area

Reptiles
Painted turtle Chrysemys picta
Sagebrush |izard Sceloporus graciosus
W fence lizard Sceloporus occcidentalis
Si de-bl otched |izard Uta stansburiana
Western skink Eumeces skiltonianus
Rubber boa Charina bottae '
Yel | ow-bel li ed racer Coluber constrictor
Gopher snake Pituophis melanoleucus
W garter snake Thamnophis elegans
Western rattl esnake Crotalus virdis

hibi
Long-toed sal amander Ambystoma macrodactylum
Ti ger sal anander Ambystoma tigrinum
Great basi n spadef oot Scaphiopus intermontanus
Pacific treefrog Hyla regilla

Taken from Foster, et al., 1982
PP. 788-791
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APPENDI X G5

WASHI NGTON DEPARTMENT OF W LDLI FE
List of State and Federally recogni zed Species of Special Concern

The follow ng code expl anations pertain to the following species list:

STATE STATUS

STATE ENDANGERED - Wl dlife species native to the state of
Washi ngton that are seriously threatened with extinction

t hroughout all or a significant proportion of their ranges
within the state. Endangered species are |legally designated

STATE THREATENED - Wl dlife species native to the state of
Washington that are likely to becone endangered within the
foreseeable future throughout significant portions of their
ranges within the state wthout cooperative managenent or the
removal of threats. Threatened species are legally designated

STATE SENSITIVE - WIdlife species native to the state of WAshington that
are vulnerable or declining and are likely to becone endangered or
threatened in a significant portion of their ranges within the state

W t hout cooperative managenent or the renoval of threats. Sensitive
species are legally deaignated in WAC 232-12-011.

STATE CANDIDATE - WIdlife species that are under revier by the
Departnent for possible listing as endangered, threatened, or sensitive.
Aspecies will be considered for State Candi date designation if
sufficient scientific evidence suggests that its status nmay meet criteria
defined for endangered, threatened, or sensitive in wac232-12-297.
Currently listed State Threatened or State Sensitive Species may al so be
designated as a State Candidate Species if their status is in question.
State Candidate Species will be managed by the Departnment, as needed, to

ensure the long- term survival of populations in Washington. They are
listed in woW Policy 4802.

CODE EXPLANATI ON
SE
in WAC 232-12-014.
ST
in WAC 232-12-011.
SS
SC
SM

STATE MONITOR - Wl dlife species native to the State of WAshington that:

1) were at one time classified as endangered, threatened, or sensitive;

2) require habitat that has |limted availability during some portion of
its life cycle;

3) are indicators of environnental quality;

4) require further field investigations to determ ne population status:

5) have unresol ved taxonomy which may bear upon their status
classification:

6) nmay be conpeting with and inpacting other species of concern; or

7) have significant popular appeal.

State nonitor species will be managed by the departnent, as needed, to
prevent them from becom ng endangered, threatened, or sensitive.
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CCODE

FE

FT

FC1

FC2

FC3

Species already classified in a category that provides adequate
managenent enphasis, survey work, and data maintenance (e.g., gane
animals, game birds, furbearers, etc.) will not be designated as State
Monitor Species. Momitor species are designated in Wldlife Policy 4803.

FEDERAL STATUS
EXPLANATI ON

FEDERAL ENDANGERED - A species in danger of extinction throughout all or
a significant portion of its range.

FEDERAL THREATENED - A species which is likely to becone endangered
within the foreseeable future.

FEDERAL PROPOSED - A species that is the subject of a proposed or final

rule indicating the appropriateness of listing as threatened or
endanger ed.

FEDERAL CANDI DATE CATEGORY 1 - A species that is a candidate for listing
under the Endangered Species Act. uUs. Fish and Wldlife Service has

substantial evidence to support listing as threatened and endangered
speci es.

FEDERAL CANDI DATE CATEGORY 2 - A species that is a candidate for listing

under the Endangered Species Act. Listing is possibly appropriate but
conclusive information is |acking.

FEDERAL CANDI DATE CATEGORY 3 - A species that was once considered for

listing under the Endangered Species Act which is no |onger being
consi der ed.
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Washi ngton Departnent of Wlidlife
Speci es of Special Concern
Jan. 22, 1992

Common nane/ Sci entifi c name State Status Federal Status

| nvertebrates

Newconb's littorine snail SM FC2
Al ganor da newconbi ana

Giant Columbia River |inpet sc FC2
Pisherola nuttall

G eat Colunbia River spire snail sc FC2
Fluminicola col unbi ana

Beller's ground beetle SC FC2
Agonun bel | eri

Long- honed | eaf beetle sc FC3
Donacia idola

Col unbia River tiger beetle sc FC3
Ci ci ndel a columbica

Hatch's click beetle sc FC2
Eanus hat chi

Fender's soliperlan stonefly FC2
Sol i perl a fenderi

Si | ver-spotted skipper St4
Epsrgyreus clarus californicus

Nort hern cl oudy w ng SM
Thorybes pyl ades

Dreany duskyw ng SM
Erynnis icel us

Propertius' duskyw ng SM
Erynnis propertius

Pacuvius' duskyw ng St4
Erynnis pacuvi us liljus

Afranius' duskyw ng SM
Erynnis afrani us

Persius' duskywing SM
Erynnis persius

Al pi ne checkered ski pper sw
Pyrgus centaureae | ok

Arctic skipper SM
Csrterocephal us pal aenon mandan

Garita skipperling SM
Oarisma garita

Juba ski pper St4
Hesperia juba

Oregon branded ski pper SM
Hesperia conma oregoni a

Nevada ski pper SM
Heaperi a nevada

Yel | owpat ch ski pper SM
Polites coras

Mardon ski pper sc

Pol i t es mardon
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Washi ngt on Departnent of Wldlife
Speci es of Special Concern
Jan. 22, 1992

Common nane/ Sci entific nane State Status Federal Status

I nvertebrates (continued)

Tawny- edged ski pper SM
Polites thenm stocles

Long-dash ski pper SM
Polites nystic sap

Sonora ski pper SM
Polite8 sonora sonora

Sonor a ski pper SM
Polites sonora siris

Coast al woodl and ski pper SM
Cchl odes syl vanoi des orecoasta

Bonnevi |l | e ski pper SM
Cchl odes syl vanoi des bonnevill a

Yuna ski pper SC
Cchl odes yuna

Dun ski pper SM
Euphyes vestris vestris

Ki owa ski pper SM
Euphyes vestris kiowa

Roadsi de ski pper SM
Amblyscirtes vialis

Shepard' s parnassian SC
Psmassi us cl odi us shepardi

Eastern tiger swallowail SM
Pspilio (Pterourus) glaucus canadensis

Checkered white SM
Pieris (Pontia) protodice

West ern sul phur SM
Colias occidentalis occidentalis

Labrador sul phur SM
Col i as nastes streckeri

Lustrous copper SM
Lycsena cuprea henryae

Edith's copper SM
Lycsena editha editha

Ruddy copper SM
Lycsena rubida perki nsorum

Purplish copper SM
Lycsena hel |l oi des

Makah copper (Queen Charlotte copper) SC
Lycaena nariposa charlottensis

Gol den hai rstreak SC
Habr odai s grunus herri

Coral hairstreak SM
Har kencl enus titus immaculosus

Syl van hairstreak SM

Satyrium syl vi num syl vi num
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Washi ngt on Departnent of Wildlife
Speci es of Special Concern
Jan. 22, 1992

Common nane/ Scientific nane State Status Federal Status

Invertebrates (continued)

Syl van hairstreak SM
Satyrium Syl vi num putnami

Branbl e green hairstreak SM
Cal | ophrys dunet orum dumet or um

Oregon green hairstreak SH
Cal | ophrys dumet orum or egonensi s

Immaculate green hairstreak SM
Cal |l ophrys affinis affinis

Canyon green hairstreak SM
Cal | ophrys sheridanii neoperpl exa

Thi cket hairstreak SM
M toura spinetorum spinetorum

Johnson's (mstletoe) hairstreak SC
M toura johnsoni

Arborvitae hairstreak SM
Mtoura rosneri rosnmeri

Basi n hairstreak SC
M toura barryi

Juni per hairstreak SC
Mtoura siva sap.

Moss el fin SM
Incisalia mossii nossi

Hoary elfin SM
Incisalia polia obscura

Shelton pine elfin SM
I nci sal i a eryphon shel tonensi s

Eastern tailed blue SM
Everes comyntas conynt as

Branded azures SM
Celastrina argi ol us echo

Puget Dbl ue SC
Pl ebej us icarioi des erymus

Hi gh nount ai n bl ue SM
Agri ades glandon negal o

Puget sound sil verspot SM
Speyeri a cybele pugetensis

Oregon sil verspot ST, SC FT
Speyeri a zerene hippol yta

Val | ey silverspot SC
Speyeria serene bremerii

Egleis fritillary SM
Speyeria egleis oweni

Egleis fritillary SM
Speyeria egleis ntdunnoughi

Hydaspe fritillary SM

Speyeri a hydaspe rhodope
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Washi ngton Departnent of Wldlife
Speci es of Special Concern
Jan. 22, 1992

Common nane/ Scientific nane State Status Federal Status

I nvertebrates (continued)

Silver-bordered bog fritillary SC
Bol oria selene atrocostalis

Meadow fritillary SM
Boloria bellona asp.

Freya's fritillary SM
Boloria freija freija

Astarte fritillary SM
Boloria astarte

Nort hern checker spot SM
Chl osyne palla palla

Pasco pearl crescent SM
Phyci odes "“tharos™ pascoensi s

Pal e crescent SM
Phyci odes pallidus barnesi

Per di ccas checker spot SM
Euphydryas chal cedona perdiccas

Snowberry checkerspot SM
Euphydryas chal cedona wal | acensi s

Whulge checkerspot sC
Euphydryas editha taylori

Oreas angl ewi ng SM
Pol ygoni a oreas

Compton tortoiseshell SM
Nymphalis vau- al bum watsoni

Arerican painted | ady St4
Vanessa Vvirginiensis

Vi cer oy SM
Limenitis archi ppus | ahontan

California sister SM
Adel pha bredowi i californica

Island ochre ringlet sn
Coenonynpha "tullia® i nsul ana

G eat grayling SC
Cenei s nevadensis gigas

Chryxus arctic SM
Cenei s chryxus chryxus

Valerata arctic St4 FC3
Cenei s chryxus valerata

Melissa arctic SM

Cenei s nelissa beani
Fi sh

Pygnmy whitefish SM
Prosopi um coul teri
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Washi ngt on Department of Wldlife
Species of Special Concern
Jan. 22, 1992

Common nane/ Scientific nane State Status Federal Status

Fish (continued)

Redband t r out FC2
Salmo sp.
Bul | trout FC2
Sal velinus confluentis
A ynpi ¢ nmudnm nnow SC FC2
Novunbra hubbsi
Lake chub SM
Couesi us pl unbeus
Nooky dace SM
Rhinichthys cat aract ae ssp.
Sali sh sucker SM
Cat ost omus sp.
Mount ai n sucker SM
Cat ostomus pl atyrhynchus
Sand roller SM
Percopsis transnontana
Piute scul pin SM
Cottus bel di ngi
Sliny scul pin SM
Cottus cognatus
Riffle sculpin SM
Cottus gul osus
Mar gi ned scul pin SM
Cottus marginatus
Reticul ate scul pin sn

Cottus perpl exus

Amphi bi ans

Ti ger sal amander SM
Ambystoma ti gri num

Cope' s gi ant sal amander SM
Di csnpt odon copei

A ynpi c salamander sn
Rhyacotriton ol ynpi cus

Dunn's sal anander sC
Plethodon dunni

Larch nmountain sal amander SC FC2
Pl et hodon larselli

Van dyke's sal amander SC
Pl et hodon vandykei

Woodhouse' s toad SM
Buf o woodhousei

Tailed frog SM

Ascaphus truei
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Washi ngton Departnent of Wldlife
Speci es of Special Concern
Jan. 22, 1992

Common nane/ Scientific name State Status Federal Status

Amphi bi ans (conti nued)

Red- | egged frog FC2
Rana aurora

Cascades frog FC2
Rana cascadae

Spotted frog SC FC2
Rana pretiosa

Reptiles

Western pond turtle ST, SC FC2
Clemmys nar nor at a

Oive Ridley sea turtle SC FT
Lepi dochel ys ol ivacea

Leat herback sea turtle SE FE
Der nochel ys cori acea

Geen sea turtle ST FT
Chel oni a nydas ~

Loggerhead sea turtle ST FT
Caretta caretta

Southern alligator |izard SM
Elgaria nulticarinata

Sharp-tailed snake SM
Contia tenuis

R ng-necked snake SM
Di adophi s punct at us

Ni ght snake SM
Hypsi gl ena torquata

California nmountain kingsnake SC
Lampropeltis zonata

Striped whi psnake SC
Masticophis t aeni at us

Paci fi c gopher snake SM

Pi t uophi s nel anol eucus catenifer

Bi rds

Common | oon SC
Gavi a immer

Homed grebe SM
Podi ceps auritus

Red- necked grebe SM
Podi ceps grisegena

Western grebe SM
Aechmophorus occidentalis

Cark's grebe sn

Aechmophorus cl arki i
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Washi ngt on Departnent of Wldlife
Speci es of Special Concern
Jan. 22, 1992

Common nane/ Sci entific nane State Status Federal Status

Birds (continued)

Anerican white pelican SE
Pel ecanus erythrorhynchos

Brown pelican SE FE
Pel ecanus occidentalis

Brandt's cormorant SC
Phal acrocorax penicillatus

G eat blue heron sn
Ardea herodi as

Geat egret SM
Casnsrodi us albus

G een- backed heron SM
Butorides striatus

Bl ack- crowned ni ght - heron SM
Nycticorax nycticorax

Al eutian Canada goose SE FE
Branta canadensis | eucoparei a

Har | equi n duck FC2
Hi strionicus histrionicus

Turkey vulture SM
Cathartes aura

Gsprey SM
Pandion hal i aetus

Bald eagle ST FT
Hal i aect us | eucocephal us

Nort hern goshawk SC FC2
Accipiter gentilis

Swai nson' s hawk SC
But eo swai nsoni

Ferruginous hawk ST FC2
Buteo regalia

Gol den eagl e SC
Aqui | a chrysaet os

Merlin SM
Falco col unmbari us

Peregrine fal con SE FE
Fal co peregrinus

Gyrfal con SM
Fal co rusticolus

Prairie fal con sn
Fal co nexicanus

Sage grouse sc FC2
Cent rocercus urophasi anus

Sharp-tailed grouse sc FC2
Tympanuchus phasi anel | us

Mount ai n  quai | FC2

Oreortyx pictus
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Washi ngton Departnent of Wldlife
Speci es of Special Concern
Jan. 22, 1992

Common name/Scientific nane State Status Federal Status

Bi rds (continued)

Sandhill crane SE
G\ys canadensi s
Snowy pl over SE FC2
Charadri us al exandri nus
Bl ack- necked stilt SM
Himantopus nexi canus
Upl and sandpi per SE
Bartram a | ongi cauda
Long-billed curlew SM FC2
Numenius aneri canus
Caspi an tern SM
Sterna caspia
Arctic tern SM
Sterna paradi saea
Forster's tern St4
Sterna forsteri
Bl ack tern SM FC2
Chl i doni as niger
Mar bl ed nurrel et sC FP
Brachyranphus nar nor at us
Yel | ow-billed cuckoo SC
Coccyzus americanus
Flammulated owl SC
ot us flammeolus
Showy owl SM
Nyct ea scandiaca
Burrowi ng ow SC
At hene cunicul aria
Spotted ow SE FT
Strix occidentalis
Barred ow SM
Strix varia
G eat gray ow SM
Strix nebul osa
Boreal ow SM
Aegolius funereus
Bl ack swift sn
Cypsel oi des ni ger
Vaux's swift sC
Chaet ura vauxi
Lewi s' woodpecker sc
Mel anerpes lew s
Whi t e- headed woodpecker SC
Pi coi des al bol arvat us
Three-t oed woodpecker SM

Pi coi des tridactylus
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Washi ngton Departnent of Wldlife
Speci es of Special Concern
Jan. 22, 1992

Common nane/ Sci enti fic nane State Status Federal Status

Bi rds (continued)

Bl ack- backed woodpecker sn
Pi coi dea arcticus

Pi | eat ed woodpecker SC
Dryocopus pil eatus

Gay flycatcher SM
Empidonax Wi ghtii

Ash-throated flycatcher SM
Myiarchus Ci nerascens

Streaked homed | ark SH
Erenophil a al pestris strigata

Purple martin SC
Progne subis

Boreal chickadee SM
Parus hudsoni cus

Western bl uebird sc
Siali a mexicana

Sage thrasher sC
Oreoscopt es nont anus

Logger head shri ke sc FC2
Lanius | udovi ci anus

Geen-tailed towhee sc
Pipilo chlorurus

Oregon vesper sparrow SH
Pooecetes gramineus affinis

Sage sparrow SC
Amphispiza belli

G asshopper sparrow SM
Ammodramus savannar um

Lesser gol dfinch sn

Carduelis psaltria

Mammals
Prebl es shrew St4 FC2
Sorex preblei
Pacific water shrew SM
Sorex bendirii
Destruction Island shrew FC2
Sorex trowbridgii destructioni
Merriam s shrew SC
Sorex merriami
Pygny shrew SC
Sorex hoyi
Keen's myotis sn

Myotis keenii
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Washi ngton Department of Wldlife
Speci es of Special Concern
Jan. 22. 1992

Common nane/ Scientific nane State Status Federal Status

Mammals (continued)

Long- eared myotis SM
Myotis evotis
Fri nged myotis SM
Myotis t hysanodes
Long-l egged myotis SM
Myotis vol ans
Smal | -f oot ed myotis SW
Myotis leibii
Western pipistrelle sn
Pi pi strellus hesperus
Red bat SM
Lasi urus borealis
Townsend' s bi g-eared bat SC FC2
Pl ecot us townsendii
Pallid bat sn
Antrozous pallidus
Pygny rabbit i ST, SC FC2
Brachyl agus i dahoensi s
Red-tailed chi pnunk SM
Tamias ruficaudus
Washi ngt on ground squirrel sn
Sper nophi | us washi ngt oni
Western gray squirrel SC
Sciurus gri seus
Brush prairie pocket gopher SC
Thononys tal poi des douglasi
Wi te sal mon pocket gopher St4
Thonomnys tal poi des 1limosus
Tacoma pocket gopher FC2
Thomomys nazana tacomensis
Shel ton pocket gopher SC
Thonomnys mazamacouchi
Roy prairie pocket gopher SC FC2
Thomomys mazama gl aci al i s
Cathlamet pocket gopher SC FC2
Thomomys nazana | oui e
A ynpi ¢ pocket gopher sn
Thomomys nazana melanops
Teni no pocket gopher sc
Thonmonys mazama tumnul i
Ord's kangaroo rat SM
Dipodomys ordi i
Nort hern grasshopper nouse SM
Onychomys | eucogast er
Kincaid's nmeadow vol e SM FC2

Microtus pennsyl vani cus kindaid
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Washi ngt on Departnent of Wldlife
Speci es of Special Concern
Jan. 22, 1992

Common nane/ Sci entific nane State Status Federal Status

Mammals (continued)

Gay-tailed vole SM
Microtus cani caudus

Shaw | sland vol e FC2
Mcrotus townsendii pugeti

Sagebrush vole SM
Lagurus curtatus

Nort hern bog lemming sn
Synaptomys boreal i s

Gay wolf SE FE
Canis | upus

Gizzly bear SE FT
Ursus arctos

Nort hern sea |ion sc FT
Eumetopias j ubat us

California sea lion SM
Zalophus cal i fornianus

Fi sher sc FC2
Martes pennant i

Wbl veri ne SM FC2
Qlo gulo

Sea otter SE
Enhydra | utris

Har bor seal SM
Phoca vitulina

Lynx SC FC2
Lynx canadens i s

Gay whale SE FE
Eschrichtius robustus

Sei whal e SE FE
Bal aenoptera borealis

Fin whale SE FE
Bal eonopt era physal us

Bl ue whale SE FE
Bal aenoptera rmuscul us

Hunp- backed whal e SE FE
Megaptera novaeangli ae

Bl ack right whale SE FE
Bal aena glacialis

Killer whale SM
Orcinus orca

Paci fic harbor porpoise SC
Phocoena phocoena

Dol |'s porpoise SM
Phocoenoi des dalli

Sperm whal e SE FE

Physeter nacrocephal us
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Washi ngton Departnent of Wldlife
Speci es of Special Concern
Jan. 22, 1992

Common nane/ Scientific nane State Status Federal Status

Mammals (continued)

Col unbi an white-tailed deer SE

FE
Odocoi | eus virgini anus | eucurus
Mount ai n cari bou SE FE
Rangifer tarandus
California bighorn sheep FC2

Ovis canadensis californiana
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APPENDI X D
Unpubl i shed Habitat Evaluation Procedure (HEP) Mbdels

The following materials are unpublished habitat eval uation
nodel s used to determne the habitat suitability indices for
the Chief Joseph Dam WIdlife Mtigation study.

1. Spotted Sandpi per (Actitis macularia)

2. Canada (Goose (Branta canadensis)

w

. Mul e Deer (Qdeocoileus hemionus)
4. Sage Grouse (Centrocercus urophasianus)

Sharp-tailed Gouse (Tympanuchus phasianellus)

o o

R ng- necked Pheasant (Phasianus colchicus)

7. Bobcat (Eelis rufus)
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Spotted Sandpiper - Willamette Ecoregion
Geoffrey L. Dorsey

Bent (1929) stated that the spotted sandpiper (Actitis macularia) was a widely
distributed species. occurring on the margins of sandy ponds, sea shores, and
rocks bordering streams.

Bays (1973) reported that spotted sandpiper nests were located in grassy
upland areas of an Island. Oring and Raudson (1973) stated that spotted
sandpipers used all the sparsely vegetated areas on an island as nest sites.
Bent (1929) stated that nest sites were variable; high areas of sand island in
high. rank sedge grass. on grassy, overgrown gravel bars. in driftwood npiles,
under extending tree branches, under rock ledges, and under decayed logs
representing reported nest sites. Nest sites are close to water (Bent 1929).
Oring and Knudson stated that spotted sandpipers nest in sparsely vegetated
areas. Bent (1929) stated that spotted sandpipers will not nest in densely
wooded areas. Oring and Knudson (1973) reported 3/98 nests beneath dense
shrubs or trees. oOriang and Knudson (1973) attributed nest placement in a
wooded area on an island to disturbance by fisherman and intensive

aggressive encounters of sandpipers for nesting territories. Wooded

areas represent marginal nesting habitat (0ring and Knudson 1973). Oring
and Knudson (1973) reported no spotted sandpipers nesting in densely

wooded areas surrounding a lagoon. Bent (1929) reported that spotted
sandpipers nest just above the highwater mark on tree-lined shores.

Stout (1967) stated that nests are often remote from water.

Oring and Knudson (1973) reported that initial nest site selection occurred
when scattered herbaceous and grassy cover was less than 10 em in height
(sandy area). Oring and Knudson (1973) observed four nests in herbaceous
cover 0.£ m in height and 30 e or less from the beach. Three nests were
located :: mixed deciduous woods 8-13 e higb and 20-30 ¢ from the beach.
Miller and Miller (1948) stated that all nests were situated to be well shaded
at all times. Miller and Miller (1948) reported that nests were at least
12.19 m apart. Miller and Miller (1948) observed 35/39 nests in thickly
growing grass 15.24 - 76.2 cm in height.

Hays (1973) stated that spotted sandpipers bave a nesting site fidelity; 66
percent of marked birds returning to the previous years nesting area.

Stout (1967) reported that spotted sandpipers were territorial In winter.

Killer and Killer (1948) reported a colonial breeding situation. 38 pairs/S.46
ha. Kuenzel and Yiegert (1973) reported a territorial size of approximately
1.21 ha per bird. Heideaan and Oring (1976) stated that 4-S pairs/6.8 ha was
a greater concentration than typically encountered. Heideman and Oring (1976)
reported 10 active nests/1.6 ha in a dense deciduous woods to sparsely
vegetated beach habitat.

Spotted sandpipers feed primarily on Insects. especially aquatic insects.
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SPOTTED SANDPIPER SUITABILITY INDEX

Nesting Cover (V1)

A mosaic of herbaceous ground cover with an overall density of less than 50%

and less than 2’ high (an overotory of deciduous trees can be present if the
ground cover requirements are met).

Flooding probably not a significant problem as the sandpiper is quite capable
of renesting if necessary.

(150 ft. transect, 25 ft. intervals. Begin transect where V8 crosses dailj,
high water mark and continue inland 150 f£t.] {go &k 3wl V& wecessavy > s Stay w toue *r;

(10) (50)

1.00 |

!

.15 |

SI |
.50 {

I

.25 {

0

L Herbaceous cover(< 2 tall}

Nesting distance from water (V2)
Optimum Nesting habitat is within 76 ft. of water.
[measure minimum distance between nesting habitat and water]
(75)
~
1.00 ! N

.75
SI
.50

.25

] ] |
75 150 225 300
Distance from water (ft)

[ R P ——
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Foraging habitat (V3) -

Open or sparsely vegetated shorelines (gravel, riprap, or sandy substrates)
within 150 feet (4S5 =) of water (normal pool) which may contain some organic
debris or drift.

[Begin transect at EOW and go inland 150 ft. with measurements every 25 re.}
(T4 covertype pdS "t 150 gl angle  Famruct b obhin (o7 B2 CNW’:‘{F&)
(S0)

1.00
.75 1

SI .50

| l !
2s 50 75 100 percent
X Organic ground cover (debris or drift)

{
|
]
|
|
I
.25 |
|
{
0

Model Equa tion

BSI = [1 +» V2 + V3
3
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Spotted Sandpiper
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Canada Goose HModel for Chief Joseph Dam Study

This model was modified from models developed during the Albend Falls wildlife
impact assesment (Martin et al. 1988) and for the Palisades Project (Sather-Blair

This Chief Joseph model was developed to describe the quality

and Preston 1985).
It considered only nesting and "

of goose breeding habitat around Rufus Hoods Lake.
brood-rearing areas which are the most important components determining the quality

of Canada goose breeding habitat.

Resting
Islands
Stable islands present; Ground cover on portions of islands 08 -1.0

4 inches to 16 inches high; Brood habitat is within 1 mile

of area.

Stable islands present; Cover on islands less than 4 inches 85 - 0.7
or greater than 16 inches; or Brood habitat is 1 to 3 miles .

fromarea.

No stable islands present; or IS lands with limited or no 00-04
cover; or Brood habitat greater than 3 miles away.

Brood-rearing

Brood pasture easily accessible from main water body; Foraging 0.7 - 1.0
zones comnon; Vegetation less than or equal to 4 inches tall
(palletable,succulant herbaceous), Greater than l/i! acre in size;

Open water wetlands are present (lack of predator cover).

Less than above and/or no open water wetlands; or area is 110 0.4 - 0.6

2 miles from nesting habitat; Vegetation is greater than or equal
to 4 inches and less than 8 inches tall; Size is greater than 0.1

acre but less than 0.5 acre.
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Little or no brooding area; or Areais less than 0.1 acre and is 0.0 - 0.3
greater than 2 miles from nesting habitat; Vegetation is greater
than 8 inches tall.

MODEL

HSI = Nesting Suitability Index + Brood-rearing Suitability Index
2
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MJLE DEER

CHARACTERI STI CS

Mul e deer are best distinguished by the small black tipped tail
gveEI forked antlers, and large (4 inch) scent gland inside the
ack [eg.

FOOD AND HABI TAT REQUI REMENTS

The availability of adequate browse is often the limting factor
for nule deer popul ations over much of their range (Schneegas and
Bumstead 1977). Browse often furnishes 75% or nore of the mule
deer's winter diet. Forbs and grasses are suppl enental w nter
foods and their availability will result in an increased food
value for nmule deer. Quantity and quality of nutritious forage
in the spring has a major effect on nmule deer production and sur-
vival (Wallno et al. 1977).

Thermal cover is provided by woody vegetati on over 5 feet tal
with a crown cover exceeding 50%  H ding cover is defined as
vegetation greater than 24 inches tall that can hide 90% of a.
bedded deer at 150 feet or less (Hall 1985). Topo?raphlc relief
al so provides hiding cover value as well as thermal protection
from w nds (Zender, Ashley, pers comm 1990).

STATUS | N WASH NGTON

Overal | deer popul ations in southeast Washington are not | ow now.
However, if an extended series of droughts or severe w nters slg-
nificantIY reduced current nunbers, many herds coul d not rebui
very easily with the existing low buck/doe ratios. A ratio of
about 15 bucks for every 100 does is needed for adequate repro-
duction. However, nost southeast Washington nul e deer herds have
declined to less than 5 bucks per 100 does.
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. MULE DEER.
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snrob-stepp (SS) Mole Deer (cont.) DRAFT

yariable 3: Percent herbacsous canopy cover.

1
1.0+ V3 Fie‘d values:
°g- 0
s .81 <2-%3 = .2
E: 25 - 4.3 = .7
= .61 >40.% = 1.0
>
lﬂ
- .4 -
o]
[
|
5 .2+
wn

25 50 75 100
% Herbaceous canopy cover

Varizble 4: Percent of area’ consisting of woody evergreen vegetation > 6 feet

in height.

10T V4 -Field values:
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SAGE GROUSE
{Centrocercus urophasianus)

CHARACTERISTICS

Sage grouse are very distinctive with a black belly, long pointed tail
feathers and large size (28 inches in length). Excluding the recently
introduced turkey, it is Washing-ton's |argest upland gane bird, the males
attaining a weight of over six pounds. The male is larger and more colorful
than the female, with yellow eye conbs, black throat and bib, and a |arge
white ruff on its breast. In flight, the dark belly, absence of white outer
tail feathers and its much |arger size distinguish this bird fromthe sharp-
tailed grouse.

FOOD AND HABITAT RPEQUIREMENTS

The sage grouse has a specialized digestive system |t possesses a thin-
walled stomach adapted to a soft vegetable diet. All other linaceous gane
birds have thick-walled gizzards designed for grinding hard seeds. For ‘this
reason the sage i's inseparably linked with the sage brush plant for
food. About 75%of the diet consists of sagebrush |eaves.” A minimm of 20%
sagebrush cover i S optinum  Forbs and insects are also inportant to the
bird’s mutritional requirements. Animal foods camprise up to 10% of the diet.

Typical sage grouse habitat consists of lightly-grazed areas of big sagebrush
i nterspersed with grasses and forbs. Wet meadowsand wheat fieldsadj 0i ni ng
such areas are extensively used.

Vter is used daily when it is available, although sage grouse can go for |ong
periods wthout drinking. The best populations are usually f ound near water.

BREEDI NG

The Sage grouse is promscuous in its mating habits. Beginning in early
spring the males travel up to several niles to a central, open "strutting
ground," where each day at dawn and dusk they strut and display before the
hens. Courting males fan their tails and rapi dly inflate and deflate their
air sacs, enmtting a | oud popping sound. Mating occurs at the strutting
ground. These areas, sometimes termed leks, are characterized by bare ground
ranging fram 0.1 to 100 acres. Leks are usually adjacent to nesting and
rearing habitats. The nest is located on the ground, under a sagebrush or in
a clump of ryegrass, and usually contains from 7 to 13 eggs. Optimum nesting
habitat has a m ni numof 20% cover of sagebrush ranging fram 7-30 i nches in
hei ght. Sage grouse use the same leks and nesting sites year after year.

STATUS IN WASHINGTON

The sage grouse was fornerly abundant wherever big sagebrush was present in
eastern Washington. The large bird and its eggs were an important item in the
diet of the early settlers of the area. Destruction of | {S habitat by plowing
and sagebrush control, cattle grazing, over-shooting and perhaps unknown
factors have drastically reduced its nunmbers, and it is now absent from nost
of its former range.
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Sage Grecuse
( Centrccercus urcohasianus )

Shrub-Steppe ( SS )

Winter Habitat

Varizbls 1: Percent sagebrush canopy.
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SHARP-TAILED GROUSE
(Tymparuchus phasianellus)

CHARACTERISTICS

The sharp-tailed grouse are of moderate size (17 inches) and oolor, with
scaled and spotted underparts, a tail that is mostly white and pointed, and
yellowish eye combs.

FOOD AND HABITAT REQUIREMENTS

Sharp-tailed grouse feed primarily on plant materials, although insects are
alsoca:stmedmspn.ngardsmr Grasses and flowers are important foods
in spring and summer. Optimum habitat is 10-25% herbaceous cover. Winter
foods consist of buds, twigs and catkins from shrubs and trees. Optimum
wmterhabltatlmluisgreaterthanzs%hﬂpzodtmngslmxbsanitres

Remnant native habitats containing a mixture of native grasses and brush are
most h.kelytosu;portsharp-talledgrmxse mt.lmmhabltatsarecmposedof
a cambination of grass, shrub and shrub/grass communities rather than pure
stands of any of these community types. Edges between shrubby and grassy
cover types are especially important to this species.

Bunchgrass clumps and woody vegetation are used by sharp-tails for cover from
weather and predators and for visual isolation of individuals during feeding,
resting and nesting activities. Winter roosts are established in snow burrows
vtmsnow:.sdeep howevver, woody vegetation is used when snow is shallow or

Riparian areas, conifer forest edges and woody ravines also provide
uportantcaverforgrusettmr;tmtﬁxeyear

BREEDING

The bu':eedin; season begins in early April with young dispersed by mid-July.

Male birds gather at display grourds, or "leks," following receding snow cover
ﬂmfall—gszorbardgmssfoodsbecuneavaﬂable. The male’s purple neck
sacs are inflated during cmrtslupd.:.splayasherattlsmswngqmllsto
attract females while performing a ritualized courtship dance. Individual
birds return to traditional leks and defend the same territories used in
previous years. Territory sizes may range from 46-558 square feet with
typically 8-12 males present at a lek site.

Qnrp—ta.iled grouse leks are likely to occur in areas of low or sparsely
distributed, mixed vegetation. Washington leks are established on barren
@reas with little or no vegetation within native bunch grass prairies. Nests
gre built on the ground and may be located beneath a clump of bunchgrass and
within 10 feet of brushy cover.

STATUS IN WASHINGTON

In Waslun;ta\ <harmrtailed grouse live along the edges of native bunchgrass
prairies of eastern Washington. The bird was extirpated from portions of its
former range, which included California, Oregon and Nevada. The major
limiting factor for sharp-tailed grouse is the availability of undisturbed
native grass and shrub cammmities.
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Sharp-Tailed Grouse

(Tympanuchus

phasianellus columbianus)

Shrub-Steppe (SS)

Winter Range

Variable 1: % Shrub and Deciduous Tree Crown Cover
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Sharp-Tailed Grouse
(Tympanuchus phasianellus columbianus)
Shrub-Steppe (SS)

Winter Range

Variable 3: Avg Height of Shrubs (ft)

V3 Field values:
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Sharp-Tailed Grouse Draf t 10/90
(Tympanuchus phasi anel | us columbianus)
Summer Range Shrub-Steppe (SS)

Variable 1. % Shrub Crown Cover

V1 Fiel d val ues:
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Sharp-Tailed Grouse
(Tympanuchus phasianellus columbianus)
Shrub-Steppe (SS)
Summer Range

Variable 3: % Herbaceous Cover

V3 Field values:

0 -25=0.5
26 - 75 = 1.0
76 - 100 = 0.5

Su tabil ty Index

L L 3
T

20 40 60 80 100
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Variable 4: Distance to Winter Range (mi)
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HSI = (V1+V2+V3+V4) /4
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GUIDELINES FOR DETERMINING
HABITAT SUITABILITY INDEX (HSI)

Species: Ring-necked Pheasant

Cover Type: Seasonal Herbland, Cropland, and Scrubland

Ecoregion: 2410

HABITAT RELATIONSHIPS

Range Size

Minimum range size equals 20 ha.

Optimal Habitat Composition

Abundant edges between seasonal herbland, agricultural crops, and woody
or dense herbaceous cover. Five to twenty percent of area should be in

scrub types.

Life Requisite Values

Food - Related to abundance and availability of grain and weed seeds
on a year-round basis [IC,] (see criteria below).

Water - The availability of permanent water sources is apparently
not limiting to pheasants.

Cover = Winter cover is most limiting; non-winter cover is presumed
to be not limiting in seasonal herblands. Winter cover is related
to the distance from sample site to the nearest woody cover type
with dense woody ground cover, or to the nearest dense, tall

(>37.5 cm), and winter persistent herbaceous vegetation [IC;]

(see criteria below).

Reproduction - Related to the type of seasonal herbland and human
use of the seasonal herbland being evaluated [IC3], the density of
herbaceous vegetation [IC4], and the average height of herbaceous
vegetation [ICs] (see criteria below). An abundance of ditches,
field borders, or roadside edges that are not disturbed by mowing,
burning, or grazing may compensate for otherwise low reproductive

value.

Interspersion - Interspersion of winter cover and seasonal herbland
is considered under Cover. Optimal habitat conditions are found
when edges between,feeding areas and woody or dense herbaceous cover
are abundant [ICg] (see criteria below).

Mechanism to Determine the Habitat Suitability Index (HSI)

The HSI equals the lowest of the Life Requisite Values.

HSI (< 1.0) =
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HABITAT EVALUATION CRITERIA

Food - Related primarily to the abundance and availability of grain crops;
weedy fields, roadside vegetation, or field edges may compensate for
a lack of grain crops. Evaluate food primarily by using the following
criteria.

Food Value is a function of:

(1C,] The availability of grain and weed seeds within 1.6 km of sample
site (consider year-round food availability).

a) Grain and weed seeds abundant

and readily available . . . . . ... ... ..... (0-8-1.0 rating)
b) Grain and"weed seeds scattered

and not abundant (consider value

of compensating food sources, as

described above) ... ... .. ... ... .... (0.3-0.7 rating)
c) Grain and weed seeds scarce or not

available (e.g., as a result of

prevailing agricultural practices)

(consider value of compensating food

sources, as described above) ......... (0.0-0.2 rating)

Food Value =

Cover = Winter cover is most limiting to pheasants. It is-presumed that summer
cover in seasonal herbland is not limiting. Evaluate winter cover
primarily by using the following criteria.

Cover Value is a function of:

[IC,] The distance to the nearest scrubland with dense woody ground
cover, or_the nearest treeland with dense woody ground cover,
or the nearest dense, tall (>37.5 cm,and winter persistent
herbaceous vegetation.

a) Less than 100 M ouuoeocommnaaaennae (0.9-1.0 rating)
b) 100-300 M i eeieaeaaan (0.4-0.8 rating)
C) Greater than 300 M ...cueeennnnnnn (0.0-0.3 rating)

Cover Value =
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Reproduction - Evaluate reproductive value primarily by using the following
criteria.

Reproductive Value is a function of:

[IC;] The type of seasonal herbland being evaluated (Note: If ditches,
field borders, or roadside edges are not burned or mowed, the
resulting nesting cover may compensate for otherwise low
reproductive value).

a) Seasonal herbland that is not

mowed, plowed, grazed, or flood

irrigated during pheasant nesting

season (late May to mid-July) . . . . . . . . (0.8-1.0 rating)
b) Seasonal herbland that is mowed,

plowed, grazed or flood irrigated

during the nesting season, but not

until after July 1 ................... (0.4-0.7 rating)
c) Seasonal herbland that is moderately ,

grazed throughout the nesting season . (0.2-0.5 rating)
d) Seasonal herbland that is heavily

grazed throughout the nesting

season, or is mowed, plowed, or

flood irrigated between late May

and July 1 ... ... ... ... . . ... ... (0.0-0.1 rating)

(IC4] The herbaceous canopy cover (estimated for late May to mid-July).

@) SO-80% - (0.8-1.0 rating)
b) Greater than 86% or between o

20% and 50% .o e e e e (0.3-0.7 rating)
€) Less than 20% ..o e (0-0-0.2 rating)

[ICs] The average height of herbaceous vegetation (estimated for
late May to mid-July).

a) Greater than 45 cm ... . (0.7-1.0 rating)
b)  25-45 M oo (0.2-0.6 rating)
c) Less than 25 CM ..o eaen (0-0-0.1 rating)

Reproductive Value

Interspersion - Evaluate interspersion value primarily by using the following
criteria.

Interspersion Value is a function of:

[ICs] The abundance of edges between feeding areas (weedy Tields,
grain fields) and cover areas (treeland, scrubland, or
fencerows with dense woody ground cover, or dense and tall

herbaceous vegetation)
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a) Feeding and cover areas well
interspersed throughout area in
small blocks; edges abundant . . . . . . . . .
b) Either feeding areas or cover
areas are present as large units;
amount of edge considerably less
than choice (@) ...... et eteceteceaaas
c) Both feeding areas and cover areas
occur as large units; amount of edge
is minimal ... ... ... ... ... . . ..

(0.8-1. 0 rating)

-(0. 3-0. 7 rating)

(0. 0-0. 2 rating)

Interspersion Value =

Other Considerations

In addition to those inventory characteristics identified as being
important for the ring-necked pheasant, there may still be other
pertinent evaluation criteria obvious only at an on-site inspection.
All criteria identified as being unique to a specific site must be
incorporated (and documented) into the appropriate life requisite
category as each situation dictates, and considered when determining

the HSI.

If any criteria listed are not applicable in a particular situation,
do not use in determining the life requisite value or the HSI.
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Habitat Use Information: Bobcat (Felis rufus)
General

The bobcat can be found throughout the contiguous United States, southern
Canada, and northern Mexico (Young 1958). Extreme variations in habitat types
accompany the locational variations which can range from swamps to deserts to
mountain ranges (Young 1958).

Food Requirements

In general, like most predators, bobcats are opportunists and k-ill attempt to
take most anything available including insects, fish, reptiles, amphibians
birds, and mammals. Mammalian prey, however, is the most important group.

Bobcats feed primarily on rabbits and hares (lagomorphs) as inferred from
studies which showed relatively high percentage in their diets even rhen prey
populations were low (Beasom and Moore 1977, Fritts and Sealander 1978). Knick
( 1990) found that during a lagomorph decline bobcat home ranges expanded to
areas that contained alternate prey, although energy returns from these prey
sources were suboptimal. Mountain beavers (Apolodontia rufa)and snowshoe hares
(Lepus americanus) were the primary foods of bobcats in western Washington
(Knick et al. 1984). Other prey species of the bobcat include deer (Odocoileus
sp.), porcupine (Erethizon dorsatum), squirrels amd marmots (Family Scuridae),
pocket gophers (Family Geomyidae), woodrats (Neotoma sp.), beaver (Castor
canadensis), pocket mice and voles (Family Heteromyidae), and varoius birds.
The cottontail rabbit (Sylvilanus sp.) appears to be the principle prey of the
bobcat throughout its range. In the west, other rodents, especially woodrats,
may be important prey items when cottontails are not abundant {McCord and
Cardoza 1982).

The importance of the primary prey species in bobcat diets necessitates
consideration of the general food and habitat requirements of the prey. Prey
items such as mice, squirrels, and grouse (Family Tetraonidae), may be
important in particular cover types that are less suitable for rabbits or
hares. Voles were the most frequent item in bobcat scats in central Idaho in
winter and summer (Koehler and Hornocker 1989). In winter bobcats used lower
elevation, open areas, and in summer used higher elevations and a variety of
forest habitats. Knowles (1981) observed bobcats preferred dense understories
where prey were most abundant. Litvaitis et al. ( 1986) reported that bobcats
avoided sparse understories and that hare densities appeared to be greatest in
dense understories regardless of whether a hardwood or softwood understory.

Water Requirements
water does not appear to be a major factor in habitat distribution. However,
no literature was found which addressed the relationships of bobcats to free

water.

Cover Requirements
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In its northern range the bobcat is adapted to a wide variety of cover types
which generally includes broken country, including swamps, conifer stands and
rocky ledges (McCord and Cordoza 1982). Rollings (1945) believed that prey
abundance, protection from severe weather, availability of rest areas, dense
cover, and freedom from disturbance were all factors in bobcat habitat
selection. Bailey (1974) observed that broken, rocky terrain was a significant
element of bobcat habitat in southeast ldaho.

In regions that contain dissected plateaus, the upslope, broken terrain alcng
the rims between the top of the plateaus and the canyon bottomlands contain
the best habitat for bobcat (pers. comm., Steve Kknick). The amount of this
habitat is probably the major 1 imiting factor for bobcat populations in
regions of scabland topography because of the territorial habits of females.
The number of female bobcats that can occupy a territory is likely determined
by the size and extent of the broken terrain and rocky escarpments of the area
( pers. comm., Steve Knick). Bobcats may estend their home ranges into higher
elevation areas during summer if higher elevation summer habitats are
available: but retreat to low elevations in winter due to snow cover. Low
elevation riparian areas may be very important during these times ( pers.
comm., David Brittell).

Habitat features in all cover types are related to hunting and stalking. The
hunting habits of bobcats are typical of most members of the cat family and
prey may be attacked when moving or stationary. Stalking and ambush tac tics
are commonly used to overtake their prey (Rollings 1945, Young 1958).
Sufficient camouflage cover, in the form of shrubs, trees, and large rocks, Iis
needed to conceal the bobcat until within a short distance from its prey
(Rollings 1945, Young 1958).

Ledges appear to be the most important terrain feature in bobcat habitat in
the northern portion of its range. Ledges were the most critical terrain
feature that provided protective cover from weather and harrassment (¥McCord
1974). Courtship activities were always around ledges (McCord 1974;. Rocky
terrain was also considered an important habitat component in MMissouri
(Hamilton 1982) and in southeast Idaho (Baily 197-l).

Rollings (1945) found that bobcats in Minnesota occupy both upland and lowland
habitats during summer, but preferred dense conifer forests in winter. In
central ldaho, wintering bobcats selected habitats that contained rocky
terrain with an overstory over habitats that did not (Koehler and Hornocher
19891.

Diurnal resting areas are temporary hiding places used during the day. These
sites are usually occupied for one night (Rollings 1945, Young 19583. (ommonly
mentioned resting sites include rockpiles, rock outcrops, dense vegc tat ion,
and hollow logs (Young 1958). Anderson (1990) indicated t-hat bobcat diurnal
loafing sites in southeast Colorado were primarily steep-sloped, rocky areas
with dense vertical cover.

Reproductive Requirements
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1. 1mportance of rochpiles. cakes, or broken ro-ky ledges for deas is weil
docamentec. a cover type containing these featurces would i ikely sat isfs
reproductive needs {(pers. comm. , Steve hnick). These areas are 1ised f o r
r~fuge, breeding, raising young, and shelter. Den sites are of ten v eory similar

to diurnal resting sites (Rollings 1245, Young 1958). In Cal ifurnia, small
rochy areas above the deser t f lour were used tor denning an:d sancturies
tZezulak and Schwal. 1 979 ),

Yodel Applicabi 11ty
G- cgraphic Area and Cover Type

This model was specif ically developed for use on the Chietf Joseph Dam “ildiife
Mitigation Plauning Habitat Evaluation Procedure (MEP) study and applies oniy
to the steep, canyon- 1 ike topography associated with the rim and trough of the
Columbia Kiver corridor that cuts through the (olumbia Plateau in north-
(entral Yashington at Rufus Woods Lake. Thr physiography of the canvon is
dominated by level to moderately sioping terraces, connected by rol ting
terrain or steep sloping escarpments. Many of these escarpments hiave crocded
away formimg extremely rugged breaks with complex microrelief. Steep granite
ou te rops are common at. lower e levat i ons | whereas b:asal: outcrops and talus are
typicai at higher elevaltions. The canyon formed by the Columbia kiver averages
1476 feet in depth, and 1.9 to 5.7 mile~ in width. Elevations rarnge from 9335
feet on the Rufus hoods Lake to 2625 feet on the plateau above the cans-on, to
over 3937 feet on the foothills te the northeast.

within the context of the study, use of the model is for awns defined as ths
"rock’ habitat type (cover t3 pe). These arcas were characterized as steep
~ifficult topoug-aphy, mainly on north facing slopes or as major rocky
sutcrops. Grazing has excluded from these sites. \egetat ion included deep-
I coted shrubs, principally Q Ot.k orange ! Fhiladeiphus lewesii }, as well as
f..rbs such as arrowleaf balsamrooi (Baisamorhiza sagi ttata} and bunc hgrasses,
primarily bluebunch wheatgrass (Agropyron spicatum).

Ite vegetation «f the reagion is typical of arid srass-shrutlands dominated by
i g sagebrush/grassland communities. [arge area~ of t he canvon are duminat ed
by kasin  big sagebrush {Artemesia tridentata). 31 ttcrbrush (Purshia
t ridentata) oc.curs commenly at lower elevations on deep, sandy or gravelly
soils. Three-tip sagebrush (Artemesia tripartitail is dominant on the more
steeply siopes and shaliow soils of the canvon along the rim of the plateau.

“he cooler, moister ¢climate o f the plateawn combinat.on witl deep, fertil;:
-oi ls favors bunchgrass communities, primarily bluebun:h wheatgrass, ldaho
Yescue (Festuca idahoensis), and needle-and-thread grass (Stipa comata
Cheatgrass (Bromus A4 ectorum)is often a dominant component of ail these steppe
communities, especially on more disturbed sites.

Throughout t h e arca, giantwij idrve (Elxmus cinereus) s found i n low=-lving
228 where soll moister and alhalinity is high.leci. tuou s shr ubs such as mock
arang: , redosier dogwool (Uernus stoioniferz), and serviceberry (Alemanchicr
++lr.ifoiial are common 1.nseasonally moist draws and at the bas:: of rock s.ides
and ' fts where wat er col lects., Per ennial water courses and se«-ps s:apport a
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number of deciduous tree species including quaking aspen (Pcpulus

tremuloides), cottonwood {Populus trichocarpa), hawthorn (Crataegus
douglasii), and mountain alder (Alnus incana). Ponderosa pine (Pinus

ponderosa ) and Douglas fir (Psuedotuga douglasii) are very limited in
distribution, occurring only on the very steep, north-facing slopes.

Season

This model represents year-round habitat needs for bobcats in canyon-like
habitats of the Columbia River trough in north-central Washington.

Minimum Habitat Area

So published data could be found on home range sizes for bobcats inhabiting
the Columbia River trough in north-central Washington. However, the areas of
‘rock’ habitat type along the river are not apparently too small or isolated
to support bobcats (pers comm. George Brady). Long narrow coulees or draws
that extend upslope from the river corridor are large enough and extensive
enough to preclude these habitats from becoming too isolated from other rock
habitats. Athough agriculture is widespread on the plateaus, there appears to
be enough broken terrain to allow dispersal. Furthermore, about 150,000 acres
of agricultural lands in Douglas County are now under the Conservation Reserve
Program (CRP) which is slated to revert this land back into better wildlife
habitat which could aid dispersal of bobcats in Douglas County (pers. coam.
George Rrady ).

Yodel Description
Model Outputs
This model for bobcats applies to the steep, rocky, canyonland habitat of the
Columbia River corridor in the sagebrush steppe region of the Columbia Plateau
in north-central Washington.

Variables

Vegetation components within the rock cover type can be used assuming there is
a direct relationship with prey abundance. Food availability is defined in
this model by areas of herbaceous/shrubby vegetation. Cover and reproduc t ive
needs are assumed to be satisfied by the habitat structure within the rock
cover type.
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Variable Life Requisite

% canopy cover of

herbaceous vegetation (V1) \
Food

Shrub distribution (Vv2) —

% canopy cover of shrubs (V3}

X area consisting of rockpiles, rockoutcrops, /
rocky ledges, boulder fields, talus slopes, Cover
and cliffs (include only tops and bottoms

of cliffs and not cliff faces) (v4)

Food Requirement

This model assumes the primary prey species for bobcats are bushy-tailed
woodrats (Neotoma cinereaj and mountain cottontail rabbits (Sylvilagus
nuttalli). Bushy-tailed woodrats are likey the main food source within the
study area and within the rock habitat type (pers. comm., George Brady). It’'s
also very likely that cottontail rabbits are an important bobcat prey that
inhabits the area and this habitat type. Other small mammals such as mice,
marmots, gophers, and aquatic fur-bearers are probably preyed upon to a lesser
extent.

This model also assumes that bobcat prey are supported by areas of herbaceous
and shrubby ‘v egrtat ion. Bushy-tailed woodrats, which commonly occur in rocky
areas, feed upon the green portions of forbs and shrubs, but also eat twigs’,
nuts, and seeds. Furthermore, woodrats store large quantities of forbs and
shrubs for the upcoming winter (Zeveloff and Collett 1988).

Mountain cottontails occur in thick sagebrush stands wvhere there is prevalency
of rocky hi lls and canyon country (Zeveloff and Collett 1988). They are also
typically found in brushy areas that, provide concealment from predators and
sites to bui ld burrows. Within the sagebrush region, the most inportant food
for mountain cottontails in all seasons is sagebrush. Grasses are preferred in
the spring and susmer, however, succulent weedy forbs may also be a
significant food source (Chapman et al. 1982).
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Variable 1. Percent canopy cover of herbaceous vegetation

Assumes :
101 -~
(1) 65% cover provided optimum
habitat for rodents/lagomorphs. x S
¥ -
(2) 106X cover will not interfere I\
with bobcats ability to find prey .6
2
~N
4 Y
£
L
w 44
O
0 o - 4o b0 80 100
Peeceat-

Variable 2. Shrub distribution

Assumes:

(1) dense shrub stands pro\-ide winter food,
escape cover, burrow sites, and protection
from inclement weather.

{2) dense stands of shrubs provide concealment
for bobcat stalking and ambushing.

A - none to few shrubs

B - scattered single shrubs

C - scattered groups of shrubs

D - continuous dense shrubby vegetation
l.0
¥

[}

SvitabiLity Twokx
LT

o

A 8 c D

ShevB  DistRiButen
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Cover/Reproduction Requirements

Based on information inferred from other studies in different habitats, and
from interviews with local bobcat experts, the following characteristics are
assumed to provide the optimum cover components within the ‘rock’ habitat
type.

Rocky terrain is the most important habitat component. Rocky terrain with the
addition of trees and shrubs, particularly shrubs, intermixed would enhance
the area for bobcats by providing stalking and ambush cover, thermal breaks
for protection from inclement weather, and increased availability of prey
species. Knowles (19851 showed a close association between vegetation density
and bobcat use, finding that bobcats selected habitats with greater than 52%
vertical cover. Furthermore, a rocky ledge factor should provide some
indication of the available rock dens and diurnal resting sites. A good den
site would be one that is sheltered and inaccessible or easily protected.

Variable 3. Percent canopy cover of shrubs
Assumes :

(1) 100% shrub cover does not limit bobcat
usc'.

(2) Increasing shrub cover is directly related to
optimum cover for bobcats

Svitability: Two€x
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Variable 4. Percent of area comprised of rockpiles,

rock outcrops, rocky ledges, boulder fields, talus slopes
and cliffs [include only tops and bottoms of cliffs and
not cliff faces (pers comm., Steve Knick}].

Assumes :

(1) Bobcats prefer rocky or broken terrain.

. . ~
[ )] [ °

Suitabitity Tipkx

O v <

Model Relationships

In order to calculate suitability indices for food and for cover, the
variables for each life requisite were combined into an equation. Because food
requirements and cover/reproductive requirements are of equal importance, the
SI’s were derived to express each life requisite as separate values for the
overall HSI determination (see below).

Suitability Indices

Food
V1 t 2v2
SIf = mmoeeee-
3
Cover/reproduction
V3 t 2V4
Slg/p = ~---Me--
3
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Determining Overall Habitat Suitability Index (HSI)
Compare the Sl values for’life requisite. Based on the limiting factor concept
the HSI is equal to the lowest life requisite value for bobcat in the study
area.
General Assumptions
Food
A. Cover to allow bobcats to stalk and ambush prey is important.

B. Prey density positively influences quality of habitat for bobcats.

c. Majority of bobcat prey species are associated with grass/forb and shrub
areas.

Cover

A. Bobcats prefer the rock habitat type to meet cover requirements in the
study area.

B. Shrub cover enhances bobcat cover components within the rock habitat type.

C. Rocky terrain is the most important cover component within the rock habitat
type,

D. Bobcats require rest shelters.

E. The interspersion of shrubs and rocky areas within the rock habitat type
creates quality micro-habitat sites by bobcats of the area.

Reproduction
A. If cover requirements are met, reproduction will not be Ilimiting.
Water

A. Water will not be limiting in the study area in view of the proximity of
Rufus Woods Lake and the mobility of bobcats.

Assumptions Used in Applying the Bobcat Model
A. The rock habitet type were well dispersed throughout the study area.
8. Bobcat preferred the rock habitat type within the study area.

C. The terrain of the rockh habitat type was assumed to be adequately diverse,
rocky, and broken and supported bobcats in the study area.

D. A prey base for bobcats exists in the study area and its abundance is
related to the extent of herbaceous and shrubby vegetation.
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APPENDIX E-1
Summary - Habitat Evaluation Procedure Results of Inundated Acres

Pre-Construction Post Construction Current Status

Original Area Pre-10 ft. pooi rise Inundated Area
Indicator Species / Habitat Acres Habitat Acres Habitat Acres Habitat
Wiidiife Habitat Suitabilty of Units of Units of Units
I ndex Habitat Habitat Habitat

Lesser Scaup / a96 0.00 000 150000 1440.00 150000 1440.w
Feeding / Lacustrine

Lesser Scaup / 0.00 0.00 000 6426.00 0.00 7088.00 0.00
Resting / Lacustrine

Lewis’ Woodpecker / 0.74 93.00 68.82 0.00 0.00 0.00 0.00
Mbed Forest

Lewis’ Woodpecker / 0.60 346.00 207.60 0.00 0.00 0.00 0.00
Ponderosa Pine Savanna

Mink / a52  1744.00 906.88 0.00 0.00 0.00 0.00
Riverine

Yellow Warbler / 0.63 90.00 56.70 0.00 0.00 0.00 0.00
Palustrine

Mule Deer / a7l 146300 103873 0.00 0.00 0.00 0.00
Shrub-Steppe

Mule Deer / 077 355.00 273.35 0.00 0.00 0.00 0.00
Rocidand

Mule Deer / 0.81 93.00 75.33 0.00 0.00 0.00 0.00
Mied Forest

Mule Deer / 0.89 346.00 307.94 0.00 0.00 0.00 0.00
Ponderosa Pine Savanna

Sharp-tailed Grouse / 085 1463.00 124355 0.00 0.00 0.00 0.00
Shrub-Steppe

Summer Range

Sharp-tailed Grouse / 0.92 355.00 326.60 0.00 0.00 0.00 0.00
Rocidand

Summer Range

"Sharp-tailed Grouse / 074 64aw 47952 0.00 0.00 0.00 0.00
_Riparian Winter Range

Sage Grouse / 0.48  1463.00 7Q2.24 0.00 0.00 0.00 0.00
Shnub-Steppe

Sage Grouse / 0.74 355.00 262.70 0.00 0.00 0.00 0.00
Focidand

Spotied Sandpiper / 0.85 1167.00 991.95 0.00 0.00 0.00 0.00
Sand/Gravel/Cobble
“Spotted Sandpiper / 100 337w  337.00 96.00 96.00 39.00 39.00
Island / Sandbar

Canada Goose / as89 337.00 299.93 96.00 8544 39.00 34.71
island / Sandbar

Ring-necked Pheasant / a64 366.00 234.24 0.00 0.00 0.00 0.00
Agriculture

Bobcat/ a65 231.00 150.15 0.00 0.00 0.00 0.00
Rock

Bobcat / a 6 6 35500 234.30 0.00 0.00 0.00 0.00
Rockiand
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APPENDIX E-2 1/
Summery - Habitat Evaluation Procedure Reesults of Acres Affected by Construction

Pre-Construction Current Status
- - impacted Area
Originel Current
Indicator Species / Habitat Acres Habitat Heabitat Acres Habltat
Wildiife Habitat Suitability Of Units  Suitability of Units
index Habitat Index Habitat

Lesser Scaup / 0.96 0.00 0.00

/ Lacus¥ine
Lesser Scaup / 0.00 0.00 0.00
Resting / Lacustrine
Lewie’ Woodpecker / 0.74 13.00 9.62
Mioed Forest
Lewis' Woodpecker / 0.60 0.00 0.00
Ponderosa Pine Savanna
Mink / 0.52 34.00 17.68 0.16 26.00 4.16
Riverine
Yellow Warbler / 0.63 3.00 1.89 0.18 3.00 0.54
Palustrine
Mule Deer / 0.71 531.00 451.35 0.29 313.00 90.77
Shrub-Steppe
Mule Deer / 0.77 0.00 0.00
Rocldand
Mule Deer / 0.81 13.00 10.53
Mixed Forest
Mule Deer / 0.89 0.00 0.00
Pondercsa Pine Savanna
Sharp-tailed Grouse / 0.85 531.00 451.35 0.72 313.00 225.35
Shrub-Steppe
Summer Range
Sharp-tailed Grouse / 0S? 0.00 0.00
Rocidand
SunmefFImgo
Sharp-talled Grouse / 0.74 21.00 15.54 0.10 11.00 1.10
Riparian Winter Range
Sage Grouse / 0.49 531.00 254.88 0.13 313.00 40.69
Sage Grouse / 0.74 0.00 0.00
Rockiand
"Spotied Sendpiper / 0.85 48.w 40.00 0.59 31.00 1829
Sand/Gravel/Cobble
Spotted Sendpiper / 1.00 1.00 1.00 0.50 4.00 W
Island / Sandber
Canada Gooee / 0.89 1.00 0.89 055 4.00 W
Island / Sandber
Hing-necked Pheasant / 0.64 48.00 30.72 0.37 71.00 2627
Bobcat / 0.65 25.00 1625
Rock
Bobcat / 0.66 0.00 0.00
Rocidand

1/ Blank spaces represent habitats no longer present in this part of the study area.

- 114 -



APPENDIX F: RESPONSE TO COMMENTS

AND
COLVILLE CONFEDERATED TRIBES

SIRQWKYAEDEES O-
BBcglvgD- —— PUBLICREVIEWPROCESS

JANUARY 31, 1992

INTRODUCTION

I n 1980, when Congress passed the Northwest Power Act, it recognized the need
and obligation to nitigate for wildlife | osses caused by the operation and
devel opment of hydroelectric dams in the Colunmbia Basin. The Northwest Power
Pl anning Council (NPPC) was nandated to develop a program to "protect,
mtigate, and enhance fish and wildlife" in the Colunbia R ver Basin and did
SO0 in 1982 when it established the Colunmbia Basin Fish and Wldlife Program
The resulting planning process was designed to identify specific inpacts to
wildlife and to recomend appropriate mtigation measures.

In Cctober 1989, NPPC anended its Fish and Wldlife Program and adopted an in-
terimgoal for wildlife nmtigation. NPPC’'s Wldlife Rule directed the
resource agencies and tribes that conpleted the Chief Joseph WIldlife Habitat
| npact Assessnment, to develop generic wildlife mtigation goals, and to con-
duct appropriate public involvenment activities including: consultations with
| ocal government, public meetings in which loss statement and mitigation plan-
ning process are explained, distribution of, and public coments on, draft
mtigation goals, and response to significant comments.

In 1992, the Washington Departnent of Wldlife (WOW, Colville Confederated
Tribes (CCT), and US. Fish and Wldlife Service (USFW5) conpleted and sub-
mtted the Chief Joseph Dam Wldlife Habitat I|npact Assessment and generic
wildlife mtigation objectives to NPPC for consideration.

Following are WDW and CCT responses to significant conments and other issues
raised during the required public input process conpleted in January 1992.
Responses addressed mmjor comments received in witing from 40 individuals
and/ or organi zations, as well as significant input fromthe 123 peopl e who at-
tended formal consultations and public hearings. In general, the comments
received reflect a sincere public interest in the wildlife nmitigation process,
notonly for Chief Joseph Dam but, for all hydropower facilities along the
Columbia River and its tributaries. Opinions varied ambng commentors.  Sone
individuals felt strongly that the full extent of wildlife inpacts should be
addressed as soon as feasible and that the devel opnent of nitigation objec-
tives should best be left to the wildlife professionals. Qhers questioned
the justification for any wildlife mtigation program feeling that net
benefits had resulted from the construction and operation of Chief Joseph Dam
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Many commentors concentrated their input on the inplenentation aspects of
mtigation rather than on the draft mtigation objectives, as requested.

These and other significant comrents are addressed and categorized into the
following sections: 1) Mtigation, 2) Wldlife, 3) Effects of Hydroelectric
Power, 4) Irrigation and Agriculture, and 5) Tribal Concerns.

1. Mitigation

Conment : (habitat units)

Some commentors questioned the use of habitat units for mtigation, feeling an
acre-for-acre approach was nore acceptable and easier to understand. Others
stated mitigation costs were too high, and that nmitigation actions should take
place in the local area. Still others felt that the Iand which the Corps of
Engi neers (COE) manages for wildlife, in conjunction with Chief Joseph Dam
exceeded the nmitigation requirements for the 1981 ten-foot pool rise and
should be credited towards addressing the habitat |osses associated with the
original construction and operation of Chief Joseph Dam

In addition, sone comentors felt that wildlife populations should be ad-
dressed instead of habitat units.

Response;

The NPPC Wldlife Rule identifies the Habitat Eval uation Procedure (HEP) as
the preferred scientific nmethod to determne net inpacts to wildlife from
federal hydropower facilities along the Colunbia River. This nethod,

devel oped by the USFW5, is nationally recognized as the nmost up to date tool
to neasure the quality and quantity of habitat affected.

Under the WIidlife Rule, achievenent of the biological objectives will be done
in the most cost effective nmanner, nmeasuring net inpacts to wildlife.
bosses will be mitigated in-place, in-kind, where practical.

Lands owned or controlled by the COE, in close proxinmty to Rufus Wods Lake,
could potentially be considered for future wildlife mtigation actions under
the Northwest Power Act. The COE Draft Master Plan for Chief Joseph Dam util-
izes the following land classification: A Qperations Area, B) Miltiple
Resource Areas, and C WIldlife Easement Areas.

Wthin these categories it was determ ned that sone potential for future
mtigation could exist. These areas would |ikely have to be submtted through
the Inplenentation Planning Process for confornmance to Wldlife Rule mtiga-
tion standards to ensure the highest wildlife needs are being addressed.

In addition, nunerous policy decisions must be nade by COE, Bonneville Power

Admi nistration (BPA), NPPC, WOW CCT, and USFWS regarding the wildlife mitiga-
tion crediting issue. The CCE must also nake a decision on which, if any, of
these potential mitigation areas would be dedicated to wildlife in perpetuity.
The relationship of |ands secured under the Fish and WIdlife Coordination Act
must al so be addressed.
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Once these policy decisions have been made and site-specific analysis com
pleted, some of these CCE |ands, and subsequent enhancenents to them could
potentially be credited against the baseline wildlife |osses statenent
developed in the Wlidlife Habitat |npact Assessment Chief Joseph Dam Proj ect
report.

Consi deration of existing |ands managed by the COE will be addressed during
the next phase of the Planning Process for Chief Joseph Dam Mtigation. Site
specific mtigation actions will be the focus of the inplenmentation phase of

pl anni ng which will occur after the NPPC has accepted wildlife habitat |osses
and objectives devel oped for Chief Joseph Dam As has been the case with

G and Coul ee Dam all interested parties including the Gand Coul ee/ Chi ef
Joseph Wldlife Mtigation Steering Committee will be involved in the devel op-
ment of mtigation project proposals. The Steering Conmmittee was specifically
formed to represent the input and concerns of the |local communities and

el ected officials.

Wl dlife popul ations are constantly changi ng and subject to changes in their
environnment, so they are a product of that environment. It would be inpos-
sible to accurately detemine the numbers of wildlife present when the Chief
Joseph Dam was originally constructed over 40 years ago.

At present, there have been no lands specifically purchased for wldlife
mtigation to address inmpacts caused by the original construction and opera-
tion of Chief Joseph Dam

public invel

Sone conmentors felt that the general public had not been given sufficient op-
portunity to becone involved with, or infornmed about, Chief Joseph Widlife
M tigation Pl anning.

Response;

WOW and CCT far exceeded the public involvenent process as outlined by the
NPPC's Wldlife Rule. The effort was incorporated into the Gand Coul ee/ Chief
Joseph Wldlife Mtigation Public Qutreach Program  This outreach program has
been identified by NPPC as the prototype for the entire Colunmbia R ver Basin.
Nurrer ous | ocal elected officials have also identified this public involvenment
as exenplary. The informal and formal opportunities provided to the public
during the Chief Joseph Wldlife Mtigation Planning process have been both
extensive and reasonable to this point. These opportunities included dis-
cussions with local |andowners, consultations with local elected officials,
briefings to the Grand Coul ee/ Chief Joseph Wldlife Mtigation Steering
Committee, an extensive mailing list, three public neetings, updates to
various |ocal organizations, advertisenments on TV, in newspapers, and on |ocal
radio, and the numiling of over 600 copies of the draft report describing in
detail the Chief Joseph Wldlife Mtigation Planning Study. During the course
of the study, conments on plans, |loss statenments and mitigation objectives
were strongly encouraged. Extensive verbal and witten conments were received
during the study.

117




Comment : (i npl enent at i on_concer ns)

Some commentors suggested the study was a waste of time and taxpayers noney
and that mtigation was unnecessary. Several commentors were concerned that
aquisition of private lands would take lands off tax rolls, thereby causing
revenue problens for the counties involved.

QO her conmentors felt that mitigation of wildlife |losses was justifiable,
agreed with the loss assessment and felt every attenpt should be nade to re-
store the area and wildlife populations to pre-dam status, inmediately.

Response;

Several NPPC wildlife mtigation standards deal with concerns over additions
to public land ownership and inpacts on local conmmunities, such as reduction
or loss of local government tax base. These concerns will be taken into con-
sideration during the inplenentation phase of the planning process.

Rat epayers through BPA, fund mitigation to address wildlife habitat |osses
caused by hydroelectric power generation. Such mtigation was mandated by
Congress in 1980 with the passage of the Northwest Power Act. It should also
be noted that over 40 years have passed since the original construction began
without any attenpts at conpensation for resultant wildlife habitat inpacts.

2. Wildlife

Comments: (pheagsants)

Several commentors questioned the position of pheasants on the non-tribal
prioritized species list, feeling a lower priority was justified. Qther com-
nentors supported the use of pheasants as a target species representing
wildlife associated with agricultural lands and adjacent riparian habitat.

Qther commentors believed that it was inappropriate to use an introduced
species during the study and would not support mtigation for agricultural
| ands in general.

Response:

The ring-necked pheasant is an introduced species in Washington but was
present when the Chief Joseph Dam was originally constructed. A significant
amount of agricultural land habitat was inpacted by the filling of the reser-
voir, and by original construction sites. The interagency technical work
group, which developed the Chief Joseph wildlife nitigation objectives, opted
to use ring-necked pheasant to represent the original farmand wldlife and
habitat. One prinmary consideration in the selection of the ring-necked
pheasant to represent agricultural habitat inpacts, was the level of local in-
terest and concern with that species.

The nontribal ring-necked pheasant mitigation objective was noved to a |ower

priority position due to public coments received and NPPC Upper Col unbia
Ri ver Subbasin Wldlife Hitigation goals.
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The enphasis of any associated nmitigation projects would be on the pernmanent
protection, and/or pernmanent enhancenent, of upland range/agriculture foraging
areas and critical winter habitat for ring-necked pheasant and other as-
sociated wildlife using agricultural |[ands.

In addition, pheasant hunting in the general area has provided significant
recreational opportunity to the citizens of the state as well as econonic
benefits to the local commnities. There have been significant declines in
pheasant nunbers over the past 20 years due to clean farmng practices and

maj or advances in farmng technology. Possible mitigation efforts focusing on
the ring-necked pheasant could help inprove some populations. Such mtigation
may also offer opportunities for share-cropping agreenents, |andowner conpen-
sation and cooperative |andowner agreements to benefit wildlife.

Comments: habitat indicator e

Some commentors thought that the effects of predators on the area should be
di scussed, while others found it refreshing to see the use of bobcat as a tar-
get species because it represented a guild of wildlife largely overlooked in
other programs. A few commentors thought too many indicator species were
chosen, while others disagreed with the order of mtigation objectives.

Conversely, many commentors agreed in general with the selection of indicator/
eval uation species to represent non-tribal and tribal wldlife |osses, and
further agreed with the general pacing reflected by the nitigation objectives.
These commentors indicated that the objectives did reflect the proper enphasis
of wildlife habitat needs and woul d provide a reasonable approach to Chief
Joseph Dam wildlife nitigation in the future.

Response;

The rational e and sel ection of indicator species were agreed upon by the Chief
Joseph Wldlife Mtigation |Interagency Technical Wrk Goup formed to assi st
and direct the Chief Joseph Wldlife Mtigation Planning Study. This group is
made up of the various agencies, tribes and |ocal government. Menbers of the
Gand Coul ee/ Chief Joseph Wldlife Mtigation Steering Comrittee were also
consulted. The criteria for selection is discussed in the Wldlife Habitat

| npact Assessment Chief Joseph Dam Project Report. The nunber of indicator
species used during this study was generally consistent with previous |oss as-
sessment studies on the Columbia mainstem Tribal, nontribal, federal and

| ocal considerations were also reflected by the nunber of species utilized.

The nontribal and tribal wildlife mtigation objectives were developed to
reflect current wildlife needs both locally and regionally, and in conformance
with NPPC wildlife mitigation standards per the amended WIldlife Rule.

The bobcat was used to address | osses associated with Rock and Rockland
habitats and as a predator, represented the guild of species occupying these
habi tats.

The wildlife mitigation objectives generally enphasize wildlife species that
are associated w th shrub-steppe habitat, special status species (such as
threatened or endangered), riparian habitat conponents, and species and
habitat diversity and conplexity. Each nitigation objective focuses on a rep-
resentative wildlife species which, when addressed, will benefit an entire
group of wildlife dependent on simlar habitats.
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Formal public input on objectives was sought during the public hearings and
fromthe circulation of the draft study report. Numerous changes have been
made in nontribal priorities as a result.

3. Effects of Bvdroelectric Power

Comment: (riparian zone)

Sone conmentors feel that significant riparian zones still exist around the
shores of Rufus Whods Lake. Qhers felt nmore waterfow exist now than prior
to dam construction.

Response;

Shorelines surrounding the | ake are not natural as a result of power peaking
from hydroel ectric operations. In a natural state, vegetation and wildlife
woul d i nhabit areas down to the waterline formng stable communities of Iiving
organi sms.  Constant fluctuations, now present on the |ake, have disrupted the
water table. Riparian and associated wildlife. intolerant of these changes,
are notably absent. The original construction of Chief Joseph Dam effectively
elinmnated nost riparian habitat adjacent to the Columbia River. Mich of the
riparian areas existing today have resulted from nmitigation efforts associated
with the ten-foot pool rise.

Waterfow present today are indicative of other factors involving their

popul ations. The present Rufus Wods Lake is too deep and swift for diving
ducks that used the area as winter habitat before the dam was constructed, and
other species of waterfow can no longer find suitable nesting cover to raise
broods. Sone species, such as the Canada Goose, are utilizing the nest tubs
and island habitat that was part of the ten-foot mitigation conducted by the
COE. There is no evidence that waterfow in the area are nore abundant than
before construction of the dam

Comment: (Columbia River)

Some conmentors disagreed with wording used in the report describing the area
al ong the Colunbia River as an "oasis in the arid Eastern \ashington

| andscape" and as "conplex habitats". They felt the Colunmbia was basically
a scour zone which supported very little permanent riparian vegetation.

O hers comented that the study reflected a credible representati on of habitat
| osses and supported the findings.

Response;

Free flowing riparian habitats, like those existing before the dans, were
unique. They were conposed of diverse communities of plants and aninals,
which in turn supported other wildlife, particularly during times of stress.
The infrequency of major floods allowed natural riverine plant and aninmal com
munities to re-establish. Current reservoir fluctuations, due to peak power
demands, raise and |ower the shorelines prohibiting natural succession and the
establishment of riparian vegetation and associated wildlife.

120




Comment: (econowic impacts)

Some commentors felt priorities for people, like electricity and meking a
living, should take priority in mitigation planning. Qhers would restrict
further devel opnent, use alternative energy sources and save our natural
resources for future generations.

Response ;

Local communities and the region have benefitted positively by the construc-
tion of Chief Joseph Dam through the generation of hydropower. However,
wildlife also provide significant benefits to people fromboth a recreational
and econonmic standpoint. WIldlife mtigation efforts will occur in close
proximty to Chief Joseph Damto ensure that the local conmmunities have an op-
portunity to make use of this resource.

4., Irrigation and Agriculture

Comment ; ion rrigation

Sone commentors stated populations of wildlife have increased and that fact
should be reflected in the |oss assessnent. They felt benefits actually oc-
curred due to reservoir construction and that no credit had been given for
benefits of irrigation.

Res {3

Some wildlife populations, such as nule deer, may have increased due to
agricultural practices in the vicinity, not as a result of the construction of
Chief Joseph Dam Indirect benefits of irrigation projects did occur, espe-
cially for waterfow and exotic upland bird species such as pheasant.

However, those initial benefits have been steadily eroded due to inproved
farmng practices and the need to cultivate marginal crop lands to make opera-
tions cost effective and take advantage of market conditions.

In the Colunmbia Basin tenmporary new habitats were created for a w de nunber of
introduced and exotic species. Although this has been seen by sone as a
"trade-of f" for "displaced" native species, the permanency of new species has
never been assured in past and present planning. Suitable, viable safeguards
for wildlife, within irrigation projects, are largely non-existent in face of
intensification of agricultural devel opnent.

The facility was basically constructed for the single purpose (98 percent) of
providing hydro-electric power. The focus of the |oss assessment, consistent
with the NPPC's WIldlife Rule, was on the inundation inpacts directly tied to
hydr opower construction and operation. An exanination of
agricultural/irrigation inpacts (positive and negative) was beyond the scope
of this effort.

Wil e some species may have benefitted from agricultural practices, other,

| ess tolerant species, such as sharp-tailed grouse and sage grouse, have been
significantly inpacted by the conversion of native shrub-steppe habitat. Over
60 percent of original shrub-steppe habitat in eastern \Washington has been
elimnated, and the mpjority of that remaining is extrenely fragmented.
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A future evaluation of agricultural inpacts would be based upon an ecosystem
approach and consider all habitat types and native wildlife originally
present. It is highly unlikely that sharp-tailed grouse or sage grouse, both
current state and federal candidate species for classification as threatened
or endangered status, would be traded off for benefits to other species such
as mule deer.

The nontribal nmitigation objective tied to habitat represented by nul e deer
has been given a low priority.

Comment; (third party involvegent)

Sone commentors stated that wildlife mitigation was not justified or neces-
sary. Sonme individuals wanted to know whether an independent third party will
be used to verify the estimates of the Chief Joseph Damwildlife habitat

| osses.

Response .

NPPC determ ned that questions regarding wildlife habitat |oss estimtes for
federal hydropower reservoirs should be addressed by an independent analyst.
The NPPC is currently contracting with an independent third party to assess
the accuracy of the wildlife habitat |oss assessment devel oped by the agencies
and tribes for the entire Colunbia Basin. Part of the contract requires the
consultant to provide an opinion on whether gains and | osses fromirrigation
are significant.

2. Tribal Concerns

Comment: (wmule deer)

Several comentors suggested that mule deer, having come from depressed
popul ati ons of the 1920's and 1930’s, are a nui sance, and shoul d not have been
selected for priority status.

Response;

Obj ectives witten for both tribal and nontribal portions of the Chief Joseph
Wldlife Mtigation Study are designed to restore habitat and species diver-
sity. Some species are of greater significance because tribal goals reflect
the subsistence and cerenonial needs of tribal nmenbers, while nontribal objec-
tives are nore oriented toward wildlife population stability and recreational
opportunities, both consunptive and appreciative. Mule deer and other in-
dicator species, evaluated for proposed mitigation, represent habitat types
that were lost due to the original construction and operation of the Chief
Joseph Dam Project. Mtigation action that will occur will actually be
directed towards habitat types represented by these indicator species.

Species on the prioritized wildlife mitigation objectives lists represent
guilds of wildlife species which utilize, and are dependent upon, a particular
type of habitat.
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